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E.1 EMISSIONS ESTIMATIONS AND METHODOLOGY 
The U.S. Army has considered all foreseeable direct and indirect sources of air emission associated with the 
proposed action. Direct emissions are emissions that are caused or initiated by a federal action and occur at 
the same time and place as the action. Indirect emissions are reasonably foreseeable emissions that are 
caused by the action but might occur later in time and/or be farther removed in distance from the action 
itself, and that the federal agency can practicably control. More specifically, project-related direct emissions 
would result from the following:  

 Construction activities: The use of non-road equipment (e.g., bulldozers, backhoes), worker 
vehicles, the use of volatile organic compound (VOC) paints, paving off-gasses, and fugitive 
particles from surface disturbances 

 Operational activities: Commuting by new personnel and equipment are exempt from permitting 
under 9VAC5-80-1105 (i.e., gaseous fuel burning units w/ max heat input less than 50,000,000 
Btu/hr and diesel generators with electrical output of 1,125 kW). Notably, The portion of an 
action that includes major or minor new or modified stationary sources that require a permit 
under the new source review (NSR) program (Section 110(a)(2)(c) and Section 173 of the Act) or 
the prevention of significant deterioration program (title I, part C of the Act) are exempt from the 
GCR.  

E.1.1 Construction Emissions 

All direct and indirect emissions associated with Alternative 1 were estimated. The construction emissions 
were generated by estimating equipment use for construction and roadway improvement projects to support 
the Army’s mission of establishing optimal land use and optimal allocation of resources. A detailed 
description of the proposed action and a list of the proposed short- and long-term projects is in Section 2 of 
the EIS. 

Demolition and construction emissions associated with the use of construction equipment (e.g., bulldozers, 
backhoes), worker vehicles, the use of VOC paints, paving off-gasses, and fugitive particles from surface 
disturbances are presented in Table E-1 for all years of construction under Alternative 1. This section also 
outlines all the calculations and assumptions made to derive these construction emission estimations.  

E.1.1.1 Heavy Construction Equipment 

Pollutant emissions resulting from activities associated with constructing the proposed buildings, parking 
facilities, and roadways were estimated. The typical construction would involve such activities as 
demolition of existing buildings or structures, utility installation, road construction, site clearing and 
grading, building construction, and asphalt paving. 

Construction would involve the use of various non-road equipment, power generators, and trucks. Pieces of 
equipment to be used for building construction include, but are not limited to, backhoes, loaders, excavators, 
air compressors, dozers, cranes, pavers, graders, rollers, and heavy trucks. Information regarding the number 
of pieces and types of construction equipment to be used on the project, the schedule for deployment of 
equipment (monthly and annually), and the approximate daily operating time (including power level or 
usage factor) were estimated for each individual construction project based on a schedule of construction 
activity. 

Emissions from construction activities were estimated based on the projected construction activity schedule, 
the number of vehicles/pieces of equipment, and vehicle/equipment utilization rates. Emission factors for 
heavy-duty diesel equipment were obtained from USEPA’s NONROAD2005 Emissions Model (USEPA 
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2005a). The equipment and vehicle operation hours were estimated based on R.S.Means’ Building Cost 
Construction Data, 64th annual edition (Waier 2006), and field experience from similar projects. 

Table E-1. Estimated Construction Emissions - Alternative 1 
Construction Emissions (tpy)

Year CO NO x PM10 PM2.5 SO2 VOC
Year 1 27.8 45.1 7.9 3.7 5.4 7.5
Year 2 39.4 61.8 9.7 5.0 7.9 9.6
Year 3 29.8 40.5 4.7 3.0 5.1 7.5
Year 4 15.7 20.9 2.8 1.7 2.8 4.2
Year 5 40.5 50.7 5.0 3.9 6.9 10.3
Year 6 44.4 61.2 7.3 5.4 8.7 11.8
Year 1 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 17.7 44.3 4.3 3.1 5.4 4.4
Worker Trip Emissions 10.1 0.8 <0.1 <0.1 <0.1 0.7
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 0.9
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 2.3
Fugitive Dust Emissions <0.1 <0.1 3.6 0.5 <0.1 <0.1
Total 27.8 45.1 7.9 3.7 5.4 6.1
Year 2 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 24.9 60.6 4.3 4.2 7.9 5.6
Worker Trip Emissions 14.4 1.1 <0.1 <0.1 <0.1 1.0
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 2.1
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 5.3 0.8 <0.1 <0.1
Total 39.4 61.8 9.7 5.0 7.9 7.8
Year 3 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 16.1 39.4 2.8 2.7 5.1 3.7
Worker Trip Emissions 13.8 1.1 <0.1 <0.1 <0.1 1.0
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 2.8
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 1.8 0.3 <0.1 <0.1
Total 29.8 40.5 4.7 3.0 5.1 5.8
Year 4 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 8.5 20.4 1.5 1.4 2.8 1.9
Worker Trip Emissions 7.2 0.6 <0.1 <0.1 <0.1 0.5
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 1.8
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 1.3 0.2 <0.1 <0.1
Total 15.7 20.9 2.8 1.7 2.8 3.1
Year 5 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 20.4 49.1 3.8 3.7 6.8 4.6
Worker Trip Emissions 20.1 1.6 0.1 0.1 <0.1 1.4
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 4.3
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 1.1 0.2 <0.1 <0.1
Total 40.5 50.7 5.0 3.9 6.9 7.7
Year 6 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 25.0 59.7 5.2 5.0 8.6 5.6
Worker Trip Emissions 19.4 1.5 0.1 0.1 <0.1 1.4
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 1.9
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 2.1 0.3 <0.1 <0.1
Total 44.4 61.2 7.3 5.4 8.7 8.9
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Emission factors in grams of pollutant per hour were multiplied by the estimated running time to calculate 
total grams of pollutant from each piece of equipment. Finally, these total grams of pollutant were converted 
to tons of pollutant. The following formula was used to calculate hourly emissions from non-road engine 
sources, including cranes, backhoes, and the like: 

Mi  = (N x EFi)

where: Mi =  mass of emissions of ith pollutant during inventory period 

  N  =  source population (units) 

EFi  = average emissions of ith pollutant per unit of use (e.g., grams per hour) 

The total annual emissions for Alternative 1 are summarized in Table E-2. 

Table E-2. Estimated Annual Emissions from Construction Equipment - Alternative 1 
Annual Emissions (tpy)

Year CO NO x PM10 PM2.5 SO2 VOC
Year 1 17.8 44.3 4.3 3.1 5.4 4.4
Year 2 24.9 60.6 4.3 4.2 7.9 5.6
Year 3 16.1 39.4 2.8 2.7 5.1 3.7
Year 4 8.5 20.4 1.5 1.4 2.8 1.9
Year 5 20.4 49.1 3.8 3.7 6.8 4.6
Year 6 25.0 59.7 5.2 5.0 8.6 5.6
Source: USEPA 2005a and SQAQMD 1993 

E.1.1.2 Construction Worker Vehicle Operations 

Emissions due to construction worker vehicle use were included in the analysis. Emission factors for motor 
vehicles were conservatively calculated using the USEPA MOVES mobile emissions model. These 
emission factors were then multiplied by the vehicle operational hours to determine motor vehicle 
emissions. The analysis assumed conservatively that the worker’s vehicle would drive 30 miles per day at an 
average speed of 35 miles per hour. The total annual emissions for Alternative 1 are summarized in Table E-
3.

Table E-3. Estimated Annual Emissions from Construction Worker Vehicles - Alternative 1 
Annual Emissions (tpy)

Year CO NO x PM10 PM2.5 SO2 VOC
Year 1 10.1 0.8 <0.1 <0.1 <0.1 0.7
Year 2 14.5 1.1 <0.1 <0.1 <0.1 1.0
Year 3 13.8 1.1 <0.1 <0.1 <0.1 1.0
Year 4 7.2 0.6 <0.1 <0.1 <0.1 0.5
Year 5 20.1 1.6 0.1 0.1 0.1 1.4
Year 6 19.4 1.5 0.1 0.1 <0.1 1.4
Source: USEPA 2012 and SQAQMD 1993 

E.1.1.3 Emissions from Architectural Coatings 

Emission factors relating emissions to total square footage to be built were used to estimate VOC emissions 
from architectural coating activities – primarily painting activities. For office space, the area to be painted 
was assumed to be approximately twice the heated area of the facility, and the dry film thickness was 
assumed to be three millimeters (mm). The following formula was used to calculate emissions from the 
painting of the facilities: 

E  = [(F x G) / 1000] x H

where: E =  emissions of VOCs from architectural coatings 
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 F  =  pounds of VOC emissions per gallon  

 G  =  total area to be coated (floor area x 2) 

H =  paint coverage.  

A sample calculation for architectural coating VOC emissions during construction of an example facility 
is provided below: 

Floor area   = 100,000 ft2

E  = [(2.09) [lb/gallon] / 400 [ft2/gallon] x [ (100,000 [ft2] x 2) ] ]/2,000 [lb/ton] 

= 0.208 tons 

The total annual emissions for Alternative 1 are summarized in Table E-4. In addition, estimated emissions 
from the potential construction are presented in Appendix E.2. 

Table E-4. Annual VOC Emissions from Architectural Coatings - Alternative 1 
Year Annual VOC Emissions (tpy)

Year 1 2.3 
Year 2 3.0 
Year 3 2.8 
Year 4 1.8 
Year 5 4.3 
Year 6 4.8 

Source: SQAQMD 1993 and 9-VAC-5 Chapter 45 - Part II Article 5 

E.1.1.4 Asphalt Curing Emissions 

Asphalt paving would generate emissions from (1) asphalt curing, (2) operation of onsite paving equipment, 
and (3) operation of motor vehicles, including paving material delivery trucks and worker commuting 
vehicles. Because the emissions resulting from the operation of onsite paving equipment, trucks, and 
vehicles were included in the previous section, only asphalt curing-related emissions are discussed in this 
section. Asphalt curing-related VOC emissions were calculated based on the amount of paving for the onsite 
parking lot and proposed roadways. The following assumption was used in VOC emission calculations for 
asphalt curing (SQAQMD 1993): 

E = area paved x 2.62 lb VOC/acre 

A sample calculation is provided below: 

Paved area = 100 acres 

E = 100 acres x 2.62 lb VOC/acre/2000 lb/ton 

= 0.131 ton 

Due to the minimal paving for all alternatives, negligible off gas emissions are anticipated. 

E.1.1.5 Surface Disturbance 

The quantity of dust emissions from construction operations is proportional to the area of land being worked 
and to the level of construction activity. The following assumptions were used in PM2.5 emission 
calculations for fugitive dust emissions (USEPA 1995 and USEPA 2005b). 

E = open area x EF x PM10/TSP x PM2.5/PM10 x capture fraction 

where: open area  = number of acres open 



Fort Belvoir RPMP 

Appendix E  E-5 September 2013 

EF = 80 lb TSP/acre  

PM10/TSP  = 0.45 lb PM10/lb TSP  

TSP   = total suspended particulates 

PM2.5/PM10  = 0.15 lb PM2.5/lb PM10

Capture fraction = 0.5 

A sample calculation is provided below: 

Disturbed area  = 100 acres 

E = 100 ac x 80 lb TSP /acre x 0.45 lb PM10/lb TSP x 0.15 lb PM2.5/ lb PM10 x 2000 lb/ton 

 = 1.35 tons 

The total annual emissions for Alternative 1 are summarized in Table E-5.  

Table E-5. Annual PM2.5 Emissions from Surface Disturbance - Alternative 1 
Year Annual emissions (tpy)

PM10 PM2.5
Year 1 3.6 0.5 
Year 2 5.3 0.8 
Year 3 1.8 0.3 
Year 4 1.3 0.2 
Year 5 1.1 0.2 
Year 6 2.1 0.3 
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E.2 EMISSIONS CALCULATIONS 
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Fort Belvoir RPMP 

Appendix E  E-13 September 2013 

Table E-7. Annual Equipment Use  
Equipment Type Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Generator Sets                      11,319 14,966 9,317 5,866 13,020 19,593
Air Compressors                    11,319 14,966 9,317 5,866 13,020 19,593
Pavers                                   392 945 84 70 266 112
Plate Compactors                  18,056 23,308 18,904 9,576 26,424 32,008
Rollers                                   1,316 3,192 238 210 602 294
Scrapers                                1,519 3,416 756 532 476 889
Cement & Mortar Mixers        31,206 39,844 32,998 16,688 45,976 55,902
Cranes                                   31,206 39,844 32,998 16,688 45,976 55,902
Graders                                  1,519 3,416 756 532 476 889
Off-highway Trucks                33,117 44,205 33,838 17,290 46,718 56,903
Tractors/Loaders/Backhoes   32,725 43,260 33,754 17,220 46,452 56,791
Crawler Tractor/Dozers         1,519 3,416 756 532 476 889

Table E-8. Heavy Equipment Emissions  
Project CO NO x PM10 PM2.5 SO2 VOC
ST 01-New PX - Clearing                                                    0.40 1.09 0.40 0.09 0.16 0.12 
ST 01-New PX - Building                                                    7.10 17.71 1.25 1.21 2.10 1.71 
ST 01-New PX - Paving                                                      0.11 0.22 0.02 0.02 0.03 0.02 
ST 02-PAL - Clearing                                                          0.07 0.18 0.07 0.01 0.03 0.02 
ST 02-PAL - Building                                                           3.66 9.27 0.65 0.63 1.09 0.90 
ST 02-PAL - Paving                                                            0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 03-National Intrepid Center of Excellence - Clearing    0.06 0.16 0.06 0.01 0.02 0.02 
ST 03-National Intrepid Center of Excellence - Building     0.97 2.35 0.17 0.17 0.29 0.23 
ST 03-National Intrepid Center of Excellence - Paving       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 04-Mulligan Road Phase II - Clearing                            0.61 1.67 0.61 0.13 0.24 0.19 
ST 04-Mulligan Road Phase II - Paving                              0.16 0.33 0.03 0.03 0.05 0.03 
ST 05-Fisher House 1 - Clearing                                        0.05 0.15 0.05 0.01 0.02 0.02 
ST 05-Fisher House 1 - Building                                         0.85 2.06 0.15 0.15 0.25 0.20 
ST 05-Fisher House 1 - Paving                                           <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 06-USO Family Center - Clearing                                  0.06 0.16 0.06 0.01 0.02 0.02 
ST 06-USO Family Center - Building                                  1.06 2.58 0.19 0.18 0.31 0.25 
ST 06-USO Family Center - Paving                                    <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 07-DAAF Firehouse Expansion - Clearing                    0.05 0.15 0.05 0.01 0.02 0.02 
ST 07-DAAF Firehouse Expansion - Building                     0.76 1.85 0.13 0.13 0.23 0.18 
ST 07-DAAF Firehouse Expansion - Paving                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 08-CDC 144 - Clearing                                                  0.06 0.16 0.06 0.01 0.02 0.02 
ST 08-CDC 144 - Building                                                   0.89 2.16 0.16 0.15 0.26 0.21 
ST 08-CDC 144 - Paving                                                    <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 09-Family Travel Camp Phase 1 - Clearing                  0.08 0.22 0.08 0.02 0.03 0.02 
ST 09-Family Travel Camp Phase 1 - Building                   0.73 1.78 0.13 0.12 0.22 0.17 
ST 09-Family Travel Camp Phase 1 - Paving                     <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 11-CDC 1 - Clearing                                                      0.08 0.18 0.01 0.01 0.03 0.01 
ST 11-CDC 1 - Building                                                       0.84 2.01 0.15 0.14 0.25 0.19 
ST 11-CDC 1 - Paving                                                        0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 12-CDC 2 - Clearing                                                      0.07 0.16 0.01 0.01 0.03 0.01 
ST 12-CDC 2 - Building                                                       0.84 2.01 0.15 0.14 0.25 0.19 
ST 12-CDC 2 - Paving                                                        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
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Appendix E  E-14 September 2013 

Project CO NO x PM10 PM2.5 SO2 VOC
ST 13-- Lieber Gate - Clearing                                          0.09 0.22 0.02 0.01 0.03 0.02 
ST 13- Lieber Gate - Building                                           0.71 1.72 0.13 0.12 0.22 0.16 
ST 13-- Lieber Gate - Paving                                            0.02 0.04 <0.01 <0.01 0.01 <0.01 
ST 14- Stormwater Management Facility - Clearing           0.08 0.18 0.01 0.01 0.03 0.01 
ST 14- Stormwater Management Facility - Paving              <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 15-AAFES Car Wash - Clearing                                    0.07 0.16 0.01 0.01 0.03 0.01 
ST 15-AAFES Car Wash - Building                                     0.71 1.70 0.12 0.12 0.21 0.16 
ST 15-AAFES Car Wash - Paving                                      <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 16-PX - Demolition                                                        0.26 0.61 0.04 0.04 0.09 0.04 
ST 17-Reconfigure Golf Course - Clearing                         2.06 4.89 0.33 0.32 0.75 0.36 
ST 17-Reconfigure Golf Course - Paving                            0.11 0.24 0.02 0.02 0.03 0.02 
ST 18-NMUSA -Roads and Infrastructure - Clearing          1.03 2.45 0.17 0.16 0.38 0.18 
ST 18-NMUSA -Roads and Infrastructure - Paving            0.51 1.07 0.09 0.09 0.16 0.09 
ST 19-INSCOM Phase 1 - Clearing                                    0.09 0.20 0.01 0.01 0.03 0.01 
ST 19-INSCOM Phase 1 - Building                                     11.81 29.40 2.08 2.02 3.61 2.82 
ST 19-INSCOM Phase 1 - Paving                                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 20-South Post Fire Station - Clearing                            0.07 0.16 0.01 0.01 0.03 0.01 
ST 20-South Post Fire Station - Building                            0.84 2.01 0.15 0.14 0.25 0.19 
ST 20-South Post Fire Station - Paving                              <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 21-AAFES Car Care Center - Clearing                          0.07 0.16 0.01 0.01 0.03 0.01 
ST 21-AAFES Car Care Center - Building                          0.81 1.96 0.14 0.14 0.25 0.19 
ST 21-AAFES Car Care Center Station - Paving                <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 22-Pet Care Center - Clearing                                       0.07 0.16 0.01 0.01 0.03 0.01 
ST 22-Pet Care Center - Building                                       0.76 1.83 0.13 0.13 0.23 0.18 
ST 22-Pet Care Center Station - Paving                             <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 23-NGA Canine Training/ Rest Facility - Clearing         0.07 0.16 0.01 0.01 0.03 0.01 
ST 23-NGA Canine Training/ Rest Facility - Building          0.71 1.70 0.12 0.12 0.21 0.16 
ST 23-NGA Canine Training/ Facility Station - Paving        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 24-Fairfax County School Expansion - Clearing            0.09 0.22 0.02 0.01 0.03 0.02 
ST 24-Fairfax County School Expansion - Building            2.05 4.93 0.36 0.35 0.62 0.47 
ST 24-Fairfax County School Expansion - Paving              0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 25-Casual Dining Restaurant - Clearing                        0.07 0.15 0.01 0.01 0.03 0.01 
ST 25-Casual Dining Restaurant - Building                        0.76 1.82 0.13 0.13 0.24 0.17 
ST 25-Casual Dining Restaurant - Paving                          <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 26-INSCOM Phase 2 - Clearing                                    0.08 0.19 0.01 0.01 0.03 0.01 
ST 26-INSCOM Phase 2 - Building                                     4.42 10.98 0.78 0.76 1.39 1.05 
ST 26-INSCOM Phase 2 - Paving                                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 27-NMUSA Phase 1 - Clearing                                      0.26 0.61 0.04 0.04 0.10 0.04 
ST 27-NMUSA Phase 1 - Building                                      4.30 10.67 0.76 0.73 1.36 1.02 
ST 27-NMUSA Phase 1 - Paving                                        0.03 0.06 <0.01 <0.01 0.01 <0.01 
ST 28-Main Post Commissary - Clearing                            0.28 0.65 0.05 0.04 0.11 0.05 
ST 28-Main Post Commissary - Building                            4.10 10.18 0.72 0.70 1.29 0.97 
ST 28-Main Post Commissary - Paving                              0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 29-DLA Visitor Control Center - Clearing                       0.07 0.15 0.01 0.01 0.03 0.01 
ST 29-DLA Visitor Control Center - Building                       0.71 1.69 0.12 0.12 0.22 0.16 
ST 29-DLA Visitor Control Center - Paving                         <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 30-Fisher House 2 - Clearing                                        0.07 0.15 0.01 0.01 0.03 0.01 
ST 30-Fisher House 2 - Building                                         0.81 1.92 0.14 0.14 0.25 0.18 
ST 30-Fisher House 2 - Paving                                           <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
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Project CO NO x PM10 PM2.5 SO2 VOC
ST 31-Family Travel Camp Phase 2 - Clearing                  0.07 0.15 0.01 0.01 0.03 0.01 
ST 31-Family Travel Camp Phase 2 - Paving                     <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 32-249th Infantry HQ - Clearing                                    0.21 0.47 0.03 0.03 0.08 0.03 
ST 32-249th Infantry HQ - Building                                     1.74 4.08 0.30 0.29 0.55 0.39 
ST 32-249th Infantry HQ - Paving                                       0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 33-INSCOM Phase 3 - Clearing                                    0.08 0.18 0.01 0.01 0.03 0.01 
ST 33-INSCOM Phase 3 - Building                                     4.31 10.55 0.76 0.73 1.39 1.00 
ST 33-INSCOM Phase 3 - Paving                                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 34-NMUSA Phase 2 - Clearing                                      0.26 0.58 0.04 0.04 0.10 0.04 
ST 34-NMUSA Phase 2 - Building                                      1.14 2.69 0.20 0.19 0.36 0.25 
ST 34-NMUSA Phase 2 - Paving                                        0.03 0.05 <0.01 <0.01 0.01 <0.01 
ST 35-Retail Fuel Point - Clearing                                      0.06 0.14 0.01 0.01 0.03 0.01 
ST 35-Retail Fuel Point - Building                                       0.67 1.57 0.12 0.11 0.21 0.15 
ST 35-Retail Fuel Point - Paving                                         <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 36-29th Infantry HQ - Clearing                                      0.08 0.18 0.02 0.02 0.03 0.01 
ST 36-29th Infantry HQ - Building                                       1.06 2.48 0.20 0.19 0.35 0.23 
ST 36-29th Infantry HQ - Paving                                         <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 37-Medical Office Building - Clearing                            0.06 0.13 0.01 0.01 0.02 0.01 
ST 37-Medical Office Building - Building                             0.92 2.15 0.17 0.17 0.30 0.20 
ST 37-Medical Office Building - Paving                               <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 38-NMUSA Phase 3 - Clearing                                      0.24 0.53 0.05 0.05 0.10 0.04 
ST 38-NMUSA Phase 3 - Building                                      1.11 2.58 0.20 0.20 0.36 0.24 
ST 38-NMUSA Phase 3 - Paving                                        0.03 0.05 <0.01 <0.01 0.01 <0.01 
ST 39-Multipurpose Fields - Clearing                                  0.07 0.15 0.01 0.01 0.03 0.01 
ST 39-Multipurpose Fields - Paving                                    0.10 0.20 0.02 0.02 0.03 0.02 
ST 40-DLA Parking Garage - Clearing                                0.06 0.13 0.01 0.01 0.02 0.01 
ST 40-DLA Parking Garage - Building                                16.68 40.52 3.13 3.03 5.55 3.82 
ST 40-DLA Parking Garage - Paving                                  <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 41-NMUSA Phase 4 - Clearing                                      0.21 0.49 0.05 0.05 0.10 0.04 
ST 41-NMUSA Phase 4 - Building                                      1.06 2.47 0.21 0.21 0.35 0.23 
ST 41-NMUSA Phase 4 - Paving                                        0.02 0.05 0.01 <0.01 0.01 <0.01 
ST 42-Unaccompanied Personnel Barracks - Clearing      0.05 0.12 0.01 0.01 0.02 0.01 
ST 42-Unaccompanied Personnel Barracks - Building       3.07 7.48 0.64 0.62 1.06 0.70 
ST 42-Unaccompanied Personnel Barracks - Paving         <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 43-OSEG Training Compound - Clearing                      0.08 0.18 0.02 0.02 0.04 0.01 
ST 43-OSEG Training Compound - Building                      1.73 4.03 0.35 0.34 0.58 0.38 
ST 43-OSEG Training Compound - Paving                        0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 44-Baseball Field Replacement - Clearing                    0.05 0.12 0.01 0.01 0.02 0.01 
ST 45-Secure Admin Facility - Clearing                              0.01 0.03 <0.01 <0.01 0.01 <0.01 
ST 45-Secure Admin Facility - Building                               3.14 7.65 0.65 0.63 1.08 0.72 
ST 45-Secure Admin Facility - Paving                                <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 46-INSCOM Phase 4 - Clearing                                    0.07 0.15 0.02 0.02 0.03 0.01 
ST 46-INSCOM Phase 4 - Building                                     3.09 7.54 0.64 0.62 1.07 0.71 
ST 46-INSCOM Phase 4 - Paving                                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 47-Relgious Education Center - Clearing                      0.05 0.12 0.01 0.01 0.02 0.01 
ST 47-Relgious Education Center - Building                       0.83 1.95 0.17 0.16 0.28 0.18 
ST 47-Relgious Education Center - Paving                        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 48-INSCOM Warehouse - Clearing                               0.07 0.17 0.02 0.02 0.03 0.01 
ST 48-INSCOM Warehouse - Building                                1.31 3.05 0.26 0.26 0.44 0.29 
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Project CO NO x PM10 PM2.5 SO2 VOC
ST 48-INSCOM Warehouse - Paving                                 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 49-911th ECO Complex - Clearing                                0.07 0.17 0.02 0.02 0.03 0.01 
ST 49-911th ECO Complex - Building                                1.10 2.56 0.22 0.21 0.37 0.24 
ST 49-911th ECO Complex - Paving                                  <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 50-Vehicle Maintenance Shop - Clearing                      0.05 0.12 0.01 0.01 0.02 0.01 
ST 50-Vehicle Maintenance Shop - Building                       0.92 2.15 0.19 0.18 0.31 0.20 
ST 50-Vehicle Maintenance Shop - Paving                        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 51-NECIS Facility - Clearing                              0.05 0.12 0.01 0.01 0.02 0.01 
ST 51- NECIS Facility - Building                              1.53 3.56 0.31 0.30 0.51 0.33 
ST 51- NECIS Facility - Paving                               <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 52-DLA HQ Building - Clearing                                      0.06 0.14 0.02 0.01 0.03 0.01 
ST 52-DLA HQ Building - Building                                      6.34 15.21 1.30 1.26 2.17 1.43 
ST 52-DLA HQ Building - Paving                                        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
Total Non-Road 112.66 273.60 21.92 20.19 36.58 25.71
Sources: USEPA 2012 and SQAQMD 1993 
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Table E-9. Architectural Coating Emissions (Paint)  

Project 
Floor 
Area 

Wall 
Surface

VOC 
[tons] 

ST 01-New PX - Building                                                                             270,000 540,000 1.41 
ST 02-PAL - Building                                                                                 103,402 206,804 0.54 
ST 03-National Intrepid Center of Excellence - Building                             18,078 36,156 0.09 
ST 05-Fisher House 1 - Building                                                                 10,000 20,000 0.05 
ST 06-USO Family Center - Building                                                          25,000 50,000 0.13 
ST 07-DAAF Firehouse Expansion - Building                                             4,050 8,100 0.02 
ST 08-CDC 144 - Building                                                                           13,020 26,040 0.07 
ST 09-Family Travel Camp Phase 1 - Building                                           1,658 3,316 0.01 
ST 11-CDC 1 - Building                                                                              10,640 21,280 0.06 
ST 12-CDC 2 - Building                                                                              10,640 21,280 0.06 
ST 13-Access Road & Control Point - Lieber Gate - Building                     1,500 3,000 0.01 
ST 15-AAFES Car Wash - Building                                                             1,350 2,700 0.01 
ST 19-INSCOM Phase 1 - Building                                                             420,000 840,000 2.19 
ST 20-South Post Fire Station - Building                                                     10,297 20,594 0.05 
ST 21-AAFES Car Care Center - Building                                                  9,000 18,000 0.05 
ST 22-Pet Care Center - Building                                                                5,200 10,400 0.03 
ST 23-NGA Canine Training/ Rest Facility - Building                                  1,200 2,400 0.01 
ST 24-Fairfax County School Expansion - Building                                    98,400 196,800 0.51 
ST 25-Casual Dining Restaurant - Building                                                 6,500 13,000 0.03 
ST 26-INSCOM Phase 2 - Building                                                             188,000 376,000 0.98 
ST 27-NMUSA Phase 1 - Building                                                              195,130 390,260 1.02 
ST 28-Main Post Commissary - Building                                                     132,000 264,000 0.69 
ST 29-DLA Visitor Control Center - Building                                               2,960 5,920 0.02 
ST 30-Fisher House 2 - Building                                                                 10,000 20,000 0.05 
ST 32-249th Infantry HQ - Building                                                             81,783 163,566 0.43 
ST 33-INSCOM Phase 3 - Building                                                             194,000 388,000 1.01 
ST 34-NMUSA Phase 2 - Building                                                              36,667 73,334 0.19 
ST 35-Retail Fuel Point - Building                                                               784 1,568 0.00 
ST 36-29th Infantry HQ - Building                                                               33,258 66,516 0.17 
ST 37-Medical Office Building - Building                                                     21,948 43,896 0.11 
ST 38-NMUSA Phase 3 - Building                                                              36,667 73,334 0.19 
ST 40-DLA Parking Garage - Building                                                        700,000 1,400,000 3.66 
ST 41-NMUSA Phase 4 - Building                                                              36,667 73,334 0.19 
ST 42-Unaccompanied Enlisted Personnel Barracks - Building                 103,960 207,920 0.54 
ST 43-OSEG Training Compound - Building                                               91,531 183,062 0.48 
ST 45-Secure Admin Facility - Building                                                       107,193 214,386 0.56 
ST 46-INSCOM Phase 4 - Building                                                             105,000 210,000 0.55 
ST 47-Relgious Education Center - Building                                               18,093 36,186 0.09 
ST 48-INSCOM Warehouse - Building                                                        57,116 114,232 0.30 
ST 49-911th Engineering Company Operations Complex - Building          39,810 79,620 0.21 
ST 50-Vehicle Maintenance Shop - Building                                               25,565 51,130 0.13 
ST 51-Network Enterprise Center Information Systems Facility - 
Building                              75,000 150,000 0.39 
ST 52-DLA HQ Building - Building                                                              267,000 534,000 1.40 
Note: EFVOC = 2.09 lbs/gallon x  2.5 gallons/1,000 sqft = 5.225 lbs/1,000 sqft  
Sources: SQAQMD 1993 and 9 VAC 5 Chapter 45, Article 5
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Table E-10. Paving Off-Gas Emissions 
Project Paved Area VOC [tons]
ST 01-New PX - Building                                                                              16.78 0.02
ST 02-PAL - Building                                                                                 2.05 <0.01 
ST 03-National Intrepid Center of Excellence - Building                                              0.57 <0.01 
ST 05-Fisher House 1 - Building                                                                      20.04 0.03
ST 06-USO Family Center - Building                                                                   0.64 <0.01 
ST 07-DAAF Firehouse Expansion - Building                                                            0.59 <0.01 
ST 08-CDC 144 - Building                                                                             0.01 <0.01 
ST 09-Family Travel Camp Phase 1 - Building                                                          1.05 <0.01 
ST 11-CDC 1 - Building                                                                               1.60 <0.01 
ST 12-CDC 2 - Building                                                                               2.32 <0.01 
ST 13-Access Road & Control Point - Lieber Gate - Building                                       0.22 <0.01 
ST 15-AAFES Car Wash - Building                                                                      6.01 0.01
ST 19-INSCOM Phase 1 - Building                                                                      0.23 <0.01 
ST 20-South Post Fire Station - Building                                                             0.10 <0.01 
ST 21-AAFES Car Care Center - Building                                                               1.30 <0.01 
ST 22-Pet Care Center - Building                                                                     8.28 <0.01 
ST 23-NGA Canine Training/ Rest Facility - Building                                                  1.08 <0.01 
ST 24-Fairfax County School Expansion - Building                                                     0.07 <0.01 
ST 25-Casual Dining Restaurant - Building                                                            0.01 <0.01 
ST 26-INSCOM Phase 2 - Building                                                                      0.20 <0.01 
ST 27-NMUSA Phase 1 - Building                                                                       0.03 <0.01 
ST 28-Main Post Commissary - Building                                                                2.01 <0.01 
ST 29-DLA Visitor Control Center - Building                                                          0.15 <0.01 
ST 30-Fisher House 2 - Building                                                                      1.08 <0.01 
ST 32-249th Infantry HQ - Building                                                                   8.28 0.01
ST 33-INSCOM Phase 3 - Building                                                                      2.18 <0.01 
ST 34-NMUSA Phase 2 - Building                                                                       0.35 <0.01 
ST 35-Retail Fuel Point - Building                                                                   0.50 <0.01 
ST 36-29th Infantry HQ - Building                                                                    0.94 <0.01 
ST 37-Medical Office Building - Building                                                             4.11 0.01
ST 38-NMUSA Phase 3 - Building                                                                       1.08 <0.01 
ST 40-DLA Parking Garage - Building                                                                  8.28 0.01
ST 41-NMUSA Phase 4 - Building                                                                       0.78 <0.01 
ST 42-Unaccompanied Enlisted Personnel Barracks - Building                                   0.76 <0.01 
ST 43-OSEG Training Compound - Building                                                              0.45 <0.01 
ST 45-Secure Admin Facility - Building                                                               8.28 0.01
ST 46-INSCOM Phase 4 - Building                                                                      0.36 <0.01 
ST 47-Relgious Education Center - Building                                                           0.40 <0.01 
ST 48-INSCOM Warehouse - Building                                                                    8.28 0.01
ST 49-911th Engineering Company Operations Complex - Building                            0.20 <0.01 
ST 50-Vehicle Maintenance Shop - Building                                                            3.15 <0.01 
ST 51-Network Enterprise Center Information Systems Facility - Building                   0.35 <0.01 
ST 52-DLA HQ Building - Building                                                                     1.08 <0.01 
Note: EFVOC = 2.62 lbs/1,000 acre
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Table E-11. Fugitive Dust Emissions  

Project 
Duration of 

Grading [days] 
 Cleared 

Area [acres] 
PM10 

[tons] 
PM2.5 

[tons] 
ST 01-New PX - Building                                                           20 24.37 1.10 0.16 
ST 02-PAL - Building                                                                  10 5.41 0.19 0.03 
ST 03-National Intrepid Center of Excellence - Building            9 2.81 0.10 0.01 
ST 05-Fisher House 1 - Building                                                23 32.06 1.53 0.23 
ST 06-USO Family Center - Building                                         8 1.80 0.06 0.01 
ST 07-DAAF Firehouse Expansion - Building                            9 3.46 0.12 0.02 
ST 08-CDC 144 - Building                                                          8 0.43 0.01 <0.01 
ST 09-Family Travel Camp Phase 1 - Building                          9 3.69 0.13 0.02 
ST 11-CDC 1 - Building                                                              12 9.66 0.37 0.05 
ST 12-CDC 2 - Building                                                              9 3.21 0.11 0.02 
ST 13-Access Road & Control Point - Lieber Gate - Building    8 0.50 0.02 <0.01 
ST 15-AAFES Car Wash - Building                                            11 8.02 0.30 0.04 
ST 19-INSCOM Phase 1 - Building                                            9 3.51 0.12 0.02 
ST 20-South Post Fire Station - Building                                   8 0.13 <0.01 <0.01 
ST 21-AAFES Car Care Center - Building                                 30 3.20 0.17 0.03 
ST 22-Pet Care Center - Building                                               60 33.86 2.74 0.41 
ST 23-NGA Canine Training/ Rest Facility - Building                 60 16.55 1.34 0.20 
ST 24-Fairfax County School Expansion - Building                   10 5.49 0.20 0.03 
ST 25-Casual Dining Restaurant - Building                                8 1.46 0.05 0.01 
ST 26-INSCOM Phase 2 - Building                                            8 0.16 0.01 <0.01 
ST 27-NMUSA Phase 1 - Building                                             8 1.00 0.03 0.01 
ST 28-Main Post Commissary - Building                                   8 0.49 0.02 <0.01 
ST 29-DLA Visitor Control Center - Building                              11 6.25 0.23 0.03 
ST 30-Fisher House 2 - Building                                                8 0.20 0.01 <0.01 
ST 32-249th Infantry HQ - Building                                            10 5.49 0.20 0.03 
ST 33-INSCOM Phase 3 - Building                                            16 16.55 0.69 0.10 
ST 34-NMUSA Phase 2 - Building                                             17 19.44 0.82 0.12 
ST 35-Retail Fuel Point - Building                                              8 0.46 0.02 <0.01 
ST 36-29th Infantry HQ - Building                                              8 1.80 0.06 0.01 
ST 37-Medical Office Building - Building                                    8 1.26 0.04 0.01 
ST 38-NMUSA Phase 3 - Building                                             13 10.52 0.41 0.06 
ST 40-DLA Parking Garage - Building                                       10 5.49 0.20 0.03 
ST 41-NMUSA Phase 4 - Building                                             16 16.55 0.69 0.10 
ST 42-Unaccompanied Personnel Barracks - Building              8 1.04 0.04 0.01 
ST 43-OSEG Training Compound - Building                              11 7.37 0.27 0.04 
ST 45-Secure Admin Facility - Building                                      8 0.60 0.02 <0.01 
ST 46-INSCOM Phase 4 - Building                                            16 16.55 0.69 0.10 
ST 47-Relgious Education Center - Building                              9 2.35 0.08 0.01 
ST 48-INSCOM Warehouse - Building                                       8 1.20 0.04 0.01 
ST 49-911th ECOC - Building                                        16 16.55 0.69 0.10 
ST 50-Vehicle Maintenance Shop - Building                              8 0.61 0.02 <0.01 
ST 51-NECIS Facility - Building                              12 9.02 0.34 0.05 
ST 52-DLA HQ Building - Building                                             8 0.92 0.03 <0.01 
Sources: USEPA 1995 and USEPA 2005b 
Notes: PM10/TSP = 0.45 

 PM2.5/PM10 = 0.15 
 EF TSP = 80 lbs/acre/day 
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Table E-13. Estimated Construction Emissions - ST40 and ST52 
Estimated Annual Air Emissions (tpy)

Project - ST 40-DLA Parking Garage CO NOx PM10 PM2.5 SO2 VOC 
Heavy Equipment Emissions Clearing   0.06 0.13 0.01 0.01 0.02 0.01
Heavy Equipment Emissions Building   16.68 40.52 3.13 3.03 5.55 3.82
Heavy Equipment Emissions Paving     <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Worker Trip Emissions Clearing   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Worker Trip Emissions Building   19 1.48 0.05 0.05 0.04 3.66
Worker Trip Emissions Paving     <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Architectural Coating Emissions Building   - - - - - 1.46
Paving Off-gas Emissions Paving     - - - - - 0.0005
Fugitive Dust Emissions Clearing   - - 0.04 0.01 - -

Total 35.7 42.1 3.2 3.1 5.6 8.9
 Alternative 1 (Year 5) 40.5 50.7 5 3.9 6.9 10.3
 Alternative 2 (Year 5) 4.8 8.6 1.8 0.8 1.3 1.3

Estimated Annual Air Emissions (tpy)
Project - ST 52-DLA HQ Building CO NOx PM10 PM2.5 SO2 VOC 

Heavy Equipment Emissions Clearing   0.06 0.14 0.02 0.01 0.03 0.01
Heavy Equipment Emissions Building   6.34 15.21 1.30 1.26 2.17 1.43
Heavy Equipment Emissions Paving     0.0029 0.0063 0.0006 0.0006 0.0011 0.0005
Worker Trip Emissions Clearing   0.01 <0.1 <0.1 <0.1 <0.1 <0.1
Worker Trip Emissions Building   7.22 0.56 <0.1 <0.1 <0.1 <0.1
Worker Trip Emissions Paving     - - - - - 0
Architectural Coating Emissions Building   - - - - - 1.4
Paving Off-gas Emissions Paving     - - - - - 0.0024
Fugitive Dust Emissions Clearing   - - 0.14 0.02 - -

Total 13.6 15.9 1.5 1.3 2.2 2.8
 Alternative 1 (Year 6) 44.4 44.4 61.2 7.3 5.4 8.7
 Alternative 2 (Year 6) 30.8 30.8 45.3 5.8 4.1 6.5

Table E-14. Estimated Construction Emissions - Alternative 2 

Activity/Source NOx PM2.5 SO2 VOC
Construction Emissions (Year 1) 45.1 3.7 5.4 7.5 
Construction Emissions (Year 2) 61.8 5.0 7.9 9.6 
Construction Emissions (Year 3) 40.5 3.0 5.1 7.5 
Construction Emissions (Year 4) 20.9 1.7 2.8 4.2 
Construction Emissions (Year 5) 8.6 0.8 1.3 1.3 
Construction Emissions (Year 6) 45.3 4.1 6.5 8.9 

Average 37.0 3.0 4.8 6.5 
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Table E-15. Estimated Construction Emissions - Alternative 3 

Activity/Source 
Estimated Annual Air Emissions (tpy)

NOx PM2.5 SO2 VOC
Estimated Construction Emissions Shifted to Long-Term Projects

Construction Emissions (Year 1) 0.0 0.0 0.0 0.0 
Construction Emissions (Year 2) 14.6 1.6 1.7 1.6 
Construction Emissions (Year 3) 28.9 2.2 3.7 4.0 
Construction Emissions (Year 4) 5.1 0.5 0.7 0.6 
Construction Emissions (Year 5) 3.4 0.4 0.6 0.3 
Construction Emissions (Year 6) 22.5 2.1 3.3 3.2 

Short-Term Construction Emission (Alternative 1)
Construction Emissions (Year 1) 45.1 3.7 5.4 7.5 
Construction Emissions (Year 2) 61.8 5 7.9 9.6 
Construction Emissions (Year 3) 40.5 3 5.1 7.5 
Construction Emissions (Year 4) 20.9 1.7 2.8 4.2 
Construction Emissions (Year 5) 50.7 3.9 6.9 10.3
Construction Emissions (Year 6) 61.2 5.4 8.7 11.8

Short-Term Construction Emission (Alternative 3)
Construction Emissions (Year 1) 45.1 3.7 5.4 7.5 
Construction Emissions (Year 2) 47.2 3.4 6.2 8.1 
Construction Emissions (Year 3) 11.6 0.8 1.4 3.5 
Construction Emissions (Year 4) 15.8 1.2 2.1 3.6 
Construction Emissions (Year 5) 47.3 3.5 6.3 10.0
Construction Emissions (Year 6) 38.7 3.3 5.4 8.6 

Average 34.3 2.7 4.5 6.9

Table E-16 Heating Emissions 
General Information 
Heating Fuel Natural Gas             
Region South
Heating 
Requirements 101.2 Btu/sf 
Heating Value 1,020 Btu/scf 
Annual Fuel Use 0.0992 scf/yr/sqft 
Pollutant CO NOx VOC SO2 PM10 PM2.5 CO2

Emission Factors (lb/1,000 scf)  8.4E+01 1.9E+02 5.5E+00 6.0E-01 7.6E+00 7.6E+00 1.2E+05
Emission Factors (tpy/1,000 sf)  4.2E-03 9.4E-03 2.7E-04 3.0E-05 3.8E-04 3.8E-04 6.0E+00

Alternative 1 
Heated

Area (Sqft) Annual Emissions [tpy]
Short-Term 2,771,982 11.6 26.1 0.8 0.1 1.0 1.0 16,501
Long-Term 2,406,000 10.0 22.7 0.7 0.1 0.9 0.9 14,323
Total 5,177,982 21.6 48.8 1.4 0.2 2.0 2.0 30,824
Alternative 2             
Short-Term 2,504,982 10.4 23.6 0.7 0.1 0.9 0.9 14,912
Long-Term 1,173,000 4.9 11.1 0.3 0.0 0.4 0.4 6,983
Total 3,677,982 15.3 34.7 1.0 0.1 1.4 1.4 21,895
Alternative 3             
Short-Term 1,327,459 5.5 12.5 0.4 0.0 0.5 0.5 7,902
Long-Term 3,850,523 16.0 36.3 1.1 0.1 1.5 1.5 22,922
Total 5,177,982 21.6 48.8 1.4 0.2 2.0 2.0 30,824
Sources: USEPA 1995 and DOE 2003 
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Table E-17 Worker Commutes  
General Information 
Miles per Trip 14               
Number of Days 260
Number of Trips 2
Commuting 
Factor 0.6
Miles/Employee 4368 Emission Factors [lbs/mile]

Year CO NOx VOC  S02 PM10 PM2.5 CO2

2017 3.3E-03 2.8E-04 5.9E-05 1.0E-05 1.1E-05 1.0E-05 1.0E-03
2030 3.0E-03 1.5E-04 4.0E-05 8.7E-06 1.0E-05 9.4E-06 9.2E-04

Alternative 1 
Additional 
Personnel Annual Emissions [tpy]

Short-Term 4,755 34.5 2.9 0.6 0.1 0.1 0.1 10.6
Long-Term 12,030 80.1 3.8 1.1 0.2 0.3 0.2 24.1
Total 16,785 114.6 6.7 1.7 0.3 0.4 0.4 34.7
Alternative 2             
Short-Term 3,755 27.3 2.3 0.5 0.1 0.1 0.1 8.4
Long-Term 5,530 36.8 1.8 0.5 0.1 0.1 0.1 11.1
Total 9,285 64.1 4.0 1.0 0.2 0.2 0.2 19.5
Alternative 3             
Short-Term 1,589 11.5 1.0 0.2 0.0 0.0 0.0 3.5
Long-Term 15,196 101.2 4.9 1.3 0.3 0.3 0.3 30.5
Total 16,785 112.7 5.8 1.5 0.3 0.4 0.3 34.0
Source: USEPA 2012 

Table E-18 Emissions from Generators Exempt from Permitting 
Unit Information

Rated Capacity 1,100 bkW
Horsepower 1,475 hp

Hours of Operation 100 hr/yr
NOx CO VOC PM SOx CO2

Emission Factor (g/hp-hr) 8.92 1.30 0.16 0.133 <0.1 1.150
Emissions (tpy)

NOx CO VOC PM SOx CO2
Number of Units 1 1.45 0.21 0.03 0.02 <0.1 85

Alternative 1 and 2             
Short-Term Number of Units 12 17.4 2.5 0.3 0.3 <0.1 1,018
Alternative 3             
Short-Term Number of Units 8 11.6 1.7 0.2 0.2 <0.1 679
Long-Term Number of Units 4 5.8 0.8 0.1 0.1 <0.1 339
1. Sources: USEPA 1995, and Caterpillar 2011. 
2. Assume PM = PM10= PM2.5.
3. Generator operates on ultra low sulfur diesel with a sulfur content of 15 ppm (0.0015% sulfur content). 
4. Assumes back-up generators exempt from permitting for ST03, ST07, ST13, ST18, ST20, ST23, ST29, ST32, 
ST43, ST45, ST49, and ST51. 
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Table E-19 Total Operational Emissions (tpy) 
Annual Emissions (tpy) 

CO NOx VOC SO2 PM10 PM2.5 CO2

Alternative 1 
Short-Term Projects 48.6 46.4 1.7 0.2 1.4 1.4 17,530
Long-Term Projects 90.1 26.5 1.7 0.3 1.2 1.2 14,347
Total  138.7 72.9 3.4 0.5 2.6 2.6 31,877
Alternative 2 
Short-Term Projects 40.2 43.3 1.5 0.2 1.3 1.3 15,938
Long-Term Projects 41.7 12.8 0.8 0.1 0.6 0.6 6,994
Total 81.9 56.1 2.3 0.3 1.9 1.8 22,932
Alternative 3 
Short-Term Projects 18.8 25.1 0.8 0.1 0.7 0.7 8,584
Long-Term Projects 118.0 46.9 2.5 0.4 1.9 1.9 23,292
Total  136.8 72.0 3.3 0.5 2.6 2.6 31,876
Sources: USEPA 1995, EIA 2007, USEPA 2012 
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E.3 RECORD OF NON-APPLICABILITY (RONA) 
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1

Carver, Craig

From: JanetO'Neill <janet1118@verizon.net>
Sent: Tuesday, July 23, 2013 12:39 PM
To: christine.vaccaro@noaa.gov
Cc: Douglas, Penny
Subject: Fort Belvoir Real Property Master Plan EIS

Carter’s Run Environmental Corporation

Dear Ms. Vaccaro, 

Thank you for your telephone call this morning. This email is to confirm that the National Marine Fisheries 
Service has no concern with adoption of the proposed Fort Belvoir Real Property Master Plan as described in 
my July 16, 2013 letter, because the plan would not result in any work within the Potomac River or its 
embayments. If the plan changes, and work within tidal waters is proposed, we will re-coordinate and afford 
NMFS an opportunity to review and comment. 

Thank you, and have a great day. 

Janet O'Neill 
Carter's Run Environmental Corporation 
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1

Carver, Craig

From: Christine Vaccaro - NOAA Federal <christine.vaccaro@noaa.gov>
Sent: Tuesday, July 23, 2013 12:56 PM
To: JanetO'Neill
Cc: Douglas, Penny
Subject: Re: Fort Belvoir Real Property Master Plan EIS

Dear Ms. O'Neill, 
That is correct.  Because your project will not create any impacts that could possibly effect listed species (i.e., in 
the Potomac River or other large tidal river), you do not need to coordinate any further with us and we have no 
concerns with your project.

Cheers, 

Chris Vaccaro
Fisheries Biologist
Protected Resources Division
NOAA Fisheries/NERO
Gloucester, MA
Phone: 978 281 9167
Email: christine.vaccaro@noaa.gov

On Tue, Jul 23, 2013 at 12:38 PM, JanetO'Neill <janet1118@verizon.net> wrote: 
Carter’s Run Environmental Corporation

Dear Ms. Vaccaro, 

Thank you for your telephone call this morning. This email is to confirm that the National Marine Fisheries 
Service has no concern with adoption of the proposed Fort Belvoir Real Property Master Plan as described in 
my July 16, 2013 letter, because the plan would not result in any work within the Potomac River or its 
embayments. If the plan changes, and work within tidal waters is proposed, we will re-coordinate and afford 
NMFS an opportunity to review and comment. 

Thank you, and have a great day. 

Janet O'Neill 
Carter's Run Environmental Corporation 
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Natural Resources of Concern

07/12/2013 Information, Planning, and Conservation System (IPAC) Page 1 of 5

Version 1.4

This resource list is to be used for planning purposes only — it is not an official species list. 

Endangered Species Act species list information for your project is available online and listed below for 
the following FWS Field Offices:

VIRGINIA ECOLOGICAL SERVICES FIELD OFFICE
6669 SHORT LANE
GLOUCESTER, VA 23061
(804) 693-6694
http://www.fws.gov/northeast/virginiafield/

CHESAPEAKE BAY ECOLOGICAL SERVICES FIELD OFFICE
177 ADMIRAL COCHRANE DRIVE
ANNAPOLIS, MD 21401
(410) 573-4500

Project Name:
Fort Belvoir MP
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Project Location Map:

Project Counties:
Charles, MD | Fairfax, VA
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Geographic coordinates (Open Geospatial Consortium Well-Known Text, NAD83):
MULTIPOLYGON (((-77.2051815 38.7592341, -77.1990555 38.7608665, -77.1990519 38.7608671, 
-77.1940015 38.7612467, -77.1883753 38.761871, -77.1883686 38.7618706, -77.1796997 38.7598895, 
-77.1796922 38.759886, -77.1796868 38.7598798, -77.1796843 38.759872, -77.1796852 38.7598638, 
-77.1811931 38.7552673, -77.179103 38.7515131, -77.1791006 38.7515051, -77.1791016 38.7514967, 
-77.1791061 38.7514896, -77.1822118 38.7482511, -77.1839614 38.7455354, -77.1861046 38.7417778, 
-77.1866358 38.7320331, -77.1819757 38.7292101, -77.1770435 38.7362328, -77.1770368 38.7362388, 
-77.1492448 38.7517296, -77.1492372 38.751732, -77.1492292 38.7517312, -77.1286655 38.7453482, 
-77.1286596 38.7453453, -77.128655 38.7453406, -77.1169648 38.7287235, -77.1169617 38.7287166, 
-77.1169614 38.728709, -77.116964 38.7287018, -77.1169691 38.7286961, -77.1341365 38.7155967, 
-77.1216871 38.6991921, -77.1216835 38.6991846, -77.1175361 38.6818306, -77.1175358 38.6818235, 
-77.1175379 38.6818167, -77.1175423 38.6818111, -77.1323498 38.6685863, -77.1323557 38.6685826, 
-77.1323626 38.6685812, -77.1323695 38.6685822, -77.1478009 38.6737798, -77.1478043 38.6737813, 
-77.1544647 38.6775069, -77.1544673 38.6775087, -77.1598845 38.6817645, -77.1711365 38.679515, 
-77.1711435 38.6795148, -77.1895456 38.6824361, -77.1895542 38.6824397, -77.2029095 38.6921274, 
-77.2029146 38.6921327, -77.2029174 38.6921395, -77.2029175 38.6921468, -77.2029151 38.6921537, 
-77.1928042 38.7094222, -77.1927997 38.7094275, -77.1927937 38.7094309, -77.1927869 38.7094321, 
-77.1654069 38.7094589, -77.1654061 38.7094589, -77.1589554 38.709194, -77.1907662 38.7300285, 
-77.1907676 38.7300295, -77.218291 38.7517396, -77.2182962 38.7517458, -77.2182985 38.7517535, 
-77.2182976 38.7517615, -77.2162205 38.7581737, -77.2162173 38.7581798, -77.2162122 38.7581844, 
-77.2162058 38.758187, -77.2161989 38.7581873, -77.2140405 38.757901, -77.2158661 38.7586845, 
-77.2158725 38.7586889, -77.2158768 38.7586955, -77.2158782 38.7587032, -77.2158766 38.7587108, 
-77.2158722 38.7587172, -77.2158656 38.7587215, -77.2158579 38.7587229, -77.2158503 38.7587213, 
-77.2138912 38.7578805, -77.2138845 38.7578758, -77.2138803 38.7578689, -77.2138791 38.7578608, 
-77.2138813 38.757853, -77.2138864 38.7578466, -77.2138936 38.7578429, -77.2139017 38.7578423, 
-77.2161876 38.7581455, -77.2182553 38.7517624, -77.1907435 38.7300614, -77.1588728 38.7091877, 
-77.1588675 38.7091826, -77.1588644 38.7091759, -77.158864 38.7091685, -77.1588662 38.7091615, 
-77.1588709 38.7091557, -77.1588773 38.7091521, -77.1588846 38.709151, -77.1654073 38.7094189, 
-77.1927754 38.7093921, -77.2028714 38.6921491, -77.1895346 38.6824749, -77.1711408 38.6795549, 
-77.1598833 38.6818055, -77.1598748 38.6818054, -77.159867 38.6818016, -77.1544438 38.6775411, 
-77.1477864 38.6738172, -77.1323677 38.6686239, -77.1175778 38.681833, -77.1217215 38.6991713, 
-77.1341804 38.7155884, -77.1341838 38.7155954, -77.1341843 38.7156032, -77.1341818 38.7156106, 
-77.1341766 38.7156164, -77.1170086 38.7287162, -77.1286838 38.745312, -77.1492328 38.7516905, 
-77.1770134 38.7362061, -77.1819537 38.7291718, -77.1819591 38.7291666, -77.181966 38.7291637, 
-77.1819735 38.7291636, -77.1819805 38.7291662, -77.1866668 38.7320051, -77.1866721 38.7320098, 
-77.1866755 38.7320162, -77.1866764 38.7320233, -77.1861443 38.7417847, -77.1861417 38.7417935, 
-77.1839959 38.7455557, -77.1839953 38.7455566, -77.1822444 38.7482744, -77.182242 38.7482774, 
-77.1791452 38.7515066, -77.1812323 38.7552555, -77.1812347 38.7552633, -77.1812338 38.7552714, 
-77.17973 38.7598554, -77.1883743 38.7618308, -77.1939974 38.7612069, -77.1939981 38.7612069, 
-77.199047 38.7608274, -77.2051736 38.7591948, -77.2051783 38.7591941, -77.2182782 38.758964, 
-77.2182859 38.7589654, -77.2182925 38.7589696, -77.2182969 38.758976, -77.2182986 38.7589836, 
-77.2182972 38.7589913, -77.218293 38.7589979, -77.2182866 38.7590023, -77.218279 38.759004, 
-77.2051815 38.7592341))) F-24
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Project Type:
Development

Endangered Species Act Species List (USFWS Endangered Species Program).
There are a total of 2 threatened, endangered, or candidate species, and/or designated critical habitat on your species list.  Species on 
this list are the species that may be affected by your project and could include species that exist in another geographic area. For 
example, certain fishes may appear on the species list because a project could cause downstream effects on the species.  Please 
contact the designated FWS office if you have questions.

Species that may be affected by your project: 

Flowering Plants Status Species Profile Contact

Sensitive joint-vetch   
(Aeschynomene virginica)

Threatened species info Virginia Ecological Services 
Field Office

Small Whorled pogonia   (Isotria medeoloides) Threatened species info Virginia Ecological Services 
Field Office

FWS National Wildlife Refuges (USFWS National Wildlife Refuges Program).
There are no refuges found within the vicinity of your project.

FWS Migratory Birds (USFWS Migratory Bird Program).

Most species of birds, including eagles and other raptors, are protected under the Migratory Bird Treaty Act (16 
U.S.C. 703). Bald eagles and golden eagles receive additional protection under the 
Bald and Golden Eagle Protection Act (16 U.S.C. 668). The Service's Birds of Conservation Concern (2008) report 
identifies species, subspecies, and populations of all migratory nongame birds that, without additional 
conservation actions, are likely to become listed under the Endangered Species Act as amended (16 U.S.C 1531 
et seq.).
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NWI Wetlands (USFWS National Wetlands Inventory).

The U.S. Fish and Wildlife Service is the principal Federal agency that provides information on the extent and 
status of wetlands in the U.S., via the National Wetlands Inventory Program (NWI). In addition to impacts to 
wetlands within your immediate project area, wetlands outside of your project area may need to be considered 
in any evaluation of project impacts, due to the hydrologic nature of wetlands (for example, project activities 
may affect local hydrology within, and outside of, your immediate project area).  It may be helpful to refer to 
the USFWS National Wetland Inventory website. The designated FWS office can also assist you. Impacts to 
wetlands and other aquatic habitats from your project may be subject to regulation under Section 404 of the 
Clean Water Act, or other State/Federal Statutes.  Project Proponents should discuss the relationship of these 
requirements to their  project  with the Regulatory Program of the appropriate 
U.S. Army Corps of Engineers District.
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SUMMARY

In 2011 and 2012, under the Natural Resource Survey Project, Contract # W91QV1-11-P-0250,  surveys 
were conducted by the Virginia Department of Conservation and Recreation’s Division of Natural 
Heritage for the federal and state listed plant sensitive joint-vetch (Aeschynomene virginica) in U.S. Army 
Garrison Fort Belvoir, Virginia.  Sensitive joint-vetch, federally listed threatened and, in Virginia, state 
listed threatened, a tall annual herb in the pea family (Fabaceae), occurs in freshwater to slightly brackish 
wetland habitats, primarily marshes, in the intertidal zone of major coastal rivers in Virginia, Maryland, 
and New Jersey.  Pohick Bay and lower sections of Pohick Creek, Accotink Bay and lower Accotink 
Creek, and lower Dogue Creek were targeted for surveys which were conducted by kayak in October 
2011.  Appropriate habitat was found on Accotink Bay/Creek, Pohick Bay/Creek, and to a more limited 
extent on lower Dogue Creek. No sensitive joint-vetch was found in 2011, but a high rainfall/flooding 
event in September 2011 had flattened marsh vegetation most severely in Accotink Bay/Creek where the 
habitat with the highest potential was present.  Due to these unfavorable survey conditions in 2011, 
Accotink Bay/Creek was surveyed again in August 2012, mainly by kayak, but also by a foot survey that 
reached some marsh habitat further upstream.  No sensitive joint-vetch was found at this time either.   
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INTRODUCTION

In 2011, U.S. Army Garrison Fort Belvoir contracted with the Virginia Department of Conservation and 
Recreation, Division of Natural Heritage (DCR-DNH) to conduct natural resources surveys on the Fort 
for threatened and endangered species during the 2011-2012 field seasons. One of those species targeted 
is the federal and state listed plant species sensitive joint-vetch (Aeschynomene virginica, G2/S2/LT/LT).   
This report documents the surveys conducted for sensitive joint-vetch on Fort Belvoir by DCR-DNH 
during the 2011-2012 field seasons. 

U.S. Army Garrison Fort Belvoir is located in southeastern Fairfax County in northern Virginia, south of 
Washington, D.C., and bordered on the east, southeast, and east respectively by Dogue Creek, the 
Potomac River, and Pohick Bay (Figure 1).  Most of the Fort lies east of I-95 within the Northern Coastal 
Plain physiographic province with the Proving Ground section, west of I-95, within the Northern 
Piedmont.    

Sensitive joint-vetch, a tall annual herb in the pea family (Fabaceae), occurs in freshwater to slightly 
brackish wetland habitats, primarily marshes, in the intertidal zone of major coastal rivers in Virginia, 
Maryland, and New Jersey (Figure 2).  It also has been found in North Carolina, in ditches and wet fields, 
although these are not considered stable populations (NatureServe 2013).  It is known historically from 
Delaware and Pennsylvania.  In Virginia, the plant has been documented within the Chickahominy, 
James, Mattaponi, Pamunkey, Rappahannock, and Potomac Rivers.  The nearest population that has been 
documented on the Potomac River lies approximately 20 miles downstream from Fort Belvoir (Virginia 
Department of Conservation and Recreation 2013).  Sensitive joint-vetch tends to be found near raised 
banks such as along channels within the marsh, but can also be found in the interior. Typical associated 
species include southern wild rice (Zizania aquatica), swamp barnyard grass (Echinochloa walteri),
tidal-marsh amaranth (Amaranthus cannabinus), rice cutgrass (Leersia oryzoides), smooth bur-marigold 
(Bidens laevis), pickerelweed (Pontederia cordata), orange jewelweed (Impatiens capensis), smartweeds 
(Persicaria spp.), swamp rose-mallow (Hibiscus moscheutos), swamp milkweed (Asclepias incarnata),
and the non-native invasive marsh dewflower (Murdannia keisak) (Virginia Department on Conservation 
and Recreation 2013).  Virginia supports the majority of the extant occurrences.  Plants bloom from July 
through September, and fruits are produced from July to October.     

DCR-DNH is the state agency responsible by statutory authority under the Virginia Natural Area Preserves 
Act (Section 10.1-209 through 217, Code of Virginia) for inventory, database maintenance, protection, and 
management of Virginia's Natural Heritage Resources.  These resources are defined as the habitats of rare, 
threatened, or endangered plant and animal species, rare or state significant communities, and other natural 
features.  See Appendix 1 for an explanation of the abbreviations used to describe global and state rarity 
ranks of Natural Heritage Resources mentioned within this report. The Division's work represents the first 
comprehensive attempt to identify the Commonwealth's most significant natural areas through ongoing 
scientific biological survey.  Data gathered during this state-wide survey are assembled and managed using 
a sophisticated database management system, Biotics 4, in which information on ecosystems and species, 
their biology, habitats, locations, conservation status, and management needs is continually updated and 
refined.  The Division is part of an international network of biological inventories known as natural 
heritage programs or conservation data centers, operating in all 50 U.S. states, Canada, Latin America and 
the Caribbean.  This network of natural heritage programs uses standardized inventory methodologies and 
the Biotics data management system, an advanced geographic information systems-based software tool for 
managing biodiversity information developed and maintained by NatureServe (www.natureserve.org).   
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Figure 1.  Location of U.S. Army Garrison Fort Belvoir, Fairfax County, Virginia.  Washington West 
USGS 1:100, 000 quadrangle.  

Boundary of U.S. Army Garrison
              Fort Belvoir

1 0 1 2 Miles

ÊÚ
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Figure 2.  Global distribution of Aeschynomene virginica.  Color indicates state/province conservation 
status with red = critically imperiled (S1), orange = imperiled (S2), and dark blue = presumed extirpated 
(SX).  (See Appendix 1 for explanation of conservation status ranks.)  Map and associated information 
was taken from NatureServe (2013).   

METHODOLOGY 

The scope of work for this project identified the areas known to have or likely to have appropriate habitat 
within Fort Belvoir as Dogue Creek, Pohick Bay, and Accotink Bay, and possibly the shoreline of the 
Potomac River.  Previous DCR-DNH field work conducted in the tidal wetlands of Fort Belvoir by DCR-
DNH was reviewed including the natural heritage inventory conducted in 1994-1995 (Hobson 1996) and 
the ecological community work done in 1999 by McCoy and Fleming (2000).  No sensitive joint-vetch 
was found in that earlier work.       

The optimal survey time for sensitive joint-vetch in Virginia is recommended by the U.S. Fish and 
Wildlife Service, Virginia Field Office, as August 15-October 15 (U. S. Fish and Wildlife Service 2013).   

F-36



4

At this time the plant is in flower or fruit and has attained some stature making it more visible during the 
surveys typically conducted from a boat. 

Most of the field work was conducted in October 2011 by DCR-DNH Field Botanist Nancy E. Van 
Alstine with assistance from John Pilcicki of Fort Belvoir.  The survey was conducted by kayak and using 
binoculars to scan back portions of the marshes.  Areas of marsh habitat along Pohick Bay, lower Pohick 
Creek, and Accotink Bay and lower Accotink Creek were surveyed on October 5 (Figure 3).  Other parts 
of Accotink Creek were returned to and explored on October 11.  Marshes in Dogue Creek downstream 
from Rt. 235 were surveyed on October 11 (Figure 4).   Advice was sought from John Pilcicki on the 
presence of appropriate habitat along the Potomac River shoreline bordering Fort Belvoir and based on 
his knowledge it was determined that appropriate tidal marsh habitat does not exist there.  Due to the 
flooding that occurred in September 2011 after an 11-inch rain event wherein some areas of marsh 
vegetation were flattened in Accotink Bay in the highest potential sensitive joint-vetch habitat, this area 
was resurveyed on August 23, 2012, by DCR-DNH Staff Botanist John Townsend, accompanied by John 
Pilcicki.  The lower portions were surveyed by kayak in 2012, but access was gained to some more 
upstream marsh habitat by means of the recreational trail system in the Accotink Creek area (Figure 3).       
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Figure 3.  Survey routes for sensitive joint-vetch (Aeschynomene virginica) within the Pohick Creek-
Accotink Creek marshes of Fort Belvoir in 2011-2012.  Fort Belvoir and Mount Vernon USGS 7.5’ 
quadrangles.

0.5 0 0.5 1 Miles

Survey route 10/05/11
Survey route 10/11/11
Survey route 8/23/12
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Figure 4.  Survey route for sensitive joint-vetch (Aeschynomene virginica) within Dogue Creek 
downstream from Rt. 235on Fort Belvoir in 2011.  Fort Belvoir and Mount Vernon USGS 7.5’ 
quadrangles.   

0.4 0 0.4 0.8 Miles

Survey route 10/11/11
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RESULTS 

Pohick-Accotink Wetlands    
This area lies within the section of Fort Belvoir designated as the Accotink Bay Wildlife Refuge, which is 
composed of wetlands and uplands associated with Accotink Creek and Pohick Creek, tributaries of the 
Potomac River on the southern part of the Fort.  The portion of Fort Belvoir bordering the north side of 
Pohick Bay contained some narrow fringes of marsh and pocket marshes with zones or more intermixed 
areas of yellow cow lily (Nuphar advena),  pickerelweed (Pontederia cordata), and southern wild rice 
(Zizania  aquatica), smartweeds or tearthumbs (Persicaria = Polygonum spp.),  beggar-ticks (Bidens
spp.), and swamp rose-mallow (Hibiscus moschuetos).   Wider areas of tidal marsh containing the 
preceding species lie mostly outside the boundary of Fort Belvoir within the broader Pohick Bay and 
these were also scanned for sensitive joint-vetch as the survey continued upstream into tidal marsh habitat 
within Fort Belvoir that was accessible by kayak.         

An upstream area on Pohick Creek, the farthest upstream that was surveyed by kayak in 2011, and a bit 
farther upstream where a brief visit on foot was made in 2011, is mapped in the DCR-DNH database as 
supporting the state rare plant river bulrush (Bolboschoenus fluviatilis = Schoenoplectus fluviatilis,
G5/S2/NL/NL)  and tidal marsh habitat (Lea 1995); this area  had been heavily impacted by the 
September 2011 flooding, but on the 2011 visit the floodplain, although open, looked to be at a higher 
elevation and not marshy.  After further review of the original source material and consultation with a 
DCR-DNH zoologist Chris Hobson who has conducted recent zoological surveys in the upstream area, it 
is likely that the tidal marsh habitat observed in 1995 is further downstream, part of the area surveyed for 
sensitive joint-vetch by kayak in October 2011.  River bulrush was not noted, but may have been 
overlooked if it was batten-down from the flooding.     

Within Accotink Bay near its southern end, there were fringes of marsh with switchgrass (Panicum
virgatum) and a sterile bulrush (Bolboschoenus sp. = Schoenoplectus sp.) and then zones of yellow cow 
lily with scattered southern wild rice behind it. Continuing upstream pocket marshes occurred 
characterized by southern wild rice, common cattail (Typha latifolia), pickerelweed, and beggar-ticks 
(Bidens sp.) and the sterile bulrush. The marsh habitat broadened out farther upstream but it also became 
more difficult to proceed with a kayak survey, even at high tide, due to shallow waters. The bulrush 
species was widespread but as it was only in a sterile form it can only be assumed that it was the river 
bulrush (Bolboschoenus fluviatilis) documented in the 1995 survey.  A stretch of the highly invasive 
common reed (Phragmites australis var. australis) was observed on the eastern side of the marsh.  The 
wider marsh area contained cattails, river bulrush, yellow cow lily, and smartweed species.  Foot surveys 
were not done within the marsh in 2011 so this represents only a portion of the species present.    
    
Other rarities that were documented in the marshes in Accotink Bay during the earlier natural heritage 
inventory in1995 include marsh pea (Lathyrus palustris) and water-plantain crowfoot (Ranunculus 
ambigens); these were not present in the areas targeted for sensitive-joint vetch surveys in 2011–2012.
The narrow time frame of high tide conditions that allowed the kayak survey necessitated restricting the 
focus of the survey to sensitive joint-vetch rather than updating other rarities not present within the 
immediate survey areas.    

Dogue Creek 

The section of Dogue Creek downstream from the Rt. 235 (Mount Vernon Memorial Highway) bridge 
was kayaked in search of sensitive joint-vetch. Trees--sycamore (Platanus occidentalis), red maple (Acer 
rubrum), river birch  (Betula nigra), etc.-- or yellow pond lily(Nuphar advena)-dominated zones line 
much of this lower section of Dogue Creek.  A marina occupies the eastern shore south of the Mount 
Vernon Road bridge.  Areas of appropriate fresh to slighly brackish tidal marsh habitat for sensitive joint-
vetch were present but very limited.  Species in the marshes included cattail (Typha spp.), pickerelweed 
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(Pontederia cordata), swamp rose-mallow (Hibiscus moscheutos), smooth bur-marigold (Bidens cf. 
laevis), arrow-leaf tearthumb (Persicaria sagittata = Polygonum sagittatum), halberd-leaf tearthumb 
(Persicaria arifolia  = Polygonum arifolium) tidal-marsh amaranth (Amaranthus cannabinus), swamp 
milkweed (Asclepias incarnata), and young sycamore (Platanus occidentalis).  Some of the highly 
invasive exotic grass common reed (Phragmites australis var. australis) was noted back near the tree line 
on the western side north of the Mount Vernon Road Bridge.  No sensitive joint-vetch or any other plant 
rarities were observed.   

CONCLUSION 

Although the fresh tidal marsh habitat of sensitive joint-vetch occurs on Fort Belvoir within the lower 
Pohick Creek and Accotink Creek drainages and to a lesser extant on lower Dogue Creek, no sensitive 
joint-vetch was found in the 2011-2012 surveys, similar to findings in surveys by DCR-DNH and others 
in previous years.   
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Definitions of Abbreviations Used on Natural Heritage Resource Lists 
of the  

Virginia Department of Conservation and Recreation

Natural Heritage State Ranks  
The following ranks are used by the Virginia Department of Conservation and Recreation to set protection priorities 
for natural heritage resources. Natural Heritage Resources, or "NHR's," are rare plant and animal species, rare and 
exemplary natural communities, and significant geologic features. The criterion for ranking NHR's is the number of 
populations or occurrences, i.e. the number of known distinct localities; the number of individuals in existence at each 
locality or, if a highly mobile organism (e.g., sea turtles, many birds, and butterflies), the total number of individuals; 
the quality of the occurrences, the number of protected occurrences; and threats.  

S1 - Critically imperiled in the state because of extreme rarity or because of some factor(s) making it especially 
vulnerable to extirpation from the state. Typically 5 or fewer populations or occurrences, or very few remaining 
individuals (<1000). 

S2 - Imperiled in the state because of rarity or because of some factor(s) making it very vulnerable to extirpation from 
the state. Typically 6 to 20 populations or occurrences or few remaining individuals (1,000 to 3,000). 

S3 - Vulnerable in the state either because rare and uncommon, or found only in a restricted range (even if abundant 
at some locations), or because of other factors making it vulnerable to extirpation. Typically having 21 to 100 
populations or occurrences (1,000 to 3,000 individuals).  

S4 - Apparently secure; Uncommon but not rare, and usually widespread in the state. Possible cause of long-term 
concern. Usually having  >100 populations or occurrences and more than 10,000 individuals. 

S5 - Secure; Common, widespread and abundant in the state. Essentially ineradicable under present conditions, 
typically  having considerably more than 100 populations or occurrences and more than 10,000 individuals. 

S#B - Breeding status of an animal within the state 

S#N - Non-breeding status of animal within the state. Usually applied to winter resident species. 

S#? - Inexact or uncertain numeric rank.  

SH - Possibly extirpated (Historical). Historically known from the state, but not verified for an extended period, usually 
> 15 years; this rank   is used primarily when inventory has been attempted recently. 

S#S# - Range rank; A numeric range rank, (e.g. S2S3) is used to indicate the range of uncertainty about the exact 
status of the element. Ranges cannot skip more than one rank.  

SU - Unrankable; Currently unrankable due to lack of information or due to substantially conflicting information about 
status or trends.  

SNR - Unranked; state rank not yet assessed. 

SX - Presumed extirpated from the state. Not located despite intensive searches of historical sites and other 
appropriate habitat, and virtually no likelihood that it will be rediscovered.  

SNA - A conservation status rank is not applicable because the element is not a suitable target for conservation 
activities. 

Natural Heritage Global Ranks are similar, but refer to a species' rarity throughout its total range. Global ranks are 
denoted with a "G" followed by a character. Note GX means the element is presumed extinct throughout its range. A 
"Q" in a rank indicates that a taxonomic question concerning that species exists. Ranks for subspecies are denoted 
with a "T". The global and state ranks combined (e.g. G2/S1) give an instant grasp of a species' known rarity.  These 
ranks should not be interpreted as legal designations.
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FEDERAL LEGAL STATUS  
The Division of Natural Heritage uses the standard abbreviations for Federal endangerment developed by the U.S. 
Fish and Wildlife Service, Division of Endangered Species and Habitat Conservation.  

LE - Listed Endangered 
LT - Listed Threatened 
PE - Proposed Endangered 
PT - Proposed Threatened 
C - Candidate (formerly C1 - Candidate category 1) 
E(S/A) - treat as endangered because of similarity of appearance 
T(S/A) - treat as threatened because of similarity of appearance 
SOC - Species of Concern species that merit special concern (not a regulatory category)
NL – no federal legal status 

STATE LEGAL STATUS  
The Division of Natural Heritage uses similar abbreviations for State endangerment.  

LE - Listed Endangered 
PE - Proposed Endangered 
SC - Special Concern - animals that merit special concern according to VDGIF (not a regulatory category)  
LT - Listed Threatened 
PT - Proposed Threatened 
C - Candidate  
NL - no state legal status 

For information on the laws pertaining to threatened or endangered species, please contact: 

U.S. Fish and Wildlife Service for all FEDERALLY listed species; 
Department of Agriculture and Consumer Services, Plant Protection Bureau for STATE listed plants and insects 
Department of Game and Inland Fisheries for all other STATE listed animals 

Conservation Sites Ranking 

Brank is a rating of the significance of the conservation site based on presence and number of natural heritage 
resources; on a scale of 1-5, 1 being most significant. Sites are also coded to reflect the presence/absence of 
federally/state listed species: 

Conservation Site Ranks                                           Legal Status of Site
B1 – Outstanding significance    FL – Federally listed species present   
B2 – Very High significance    SL – State listed species present 
B3 – High significance     NL – No listed species present 
B4 – Moderate significance 
B5 -  Of general Biodiversity significance 
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VaFWIS -
Department of
Game and Inland
Fisheries

is the Search Point

Search Point
Change to "clicked" map
point
Fixed at 38,42,12.4 -
77,09,52.3

Show Position Rings
Yes  No

1 mile and 1/4 mile at the
Search Point

Show Search Area
Yes  No

 Search distance miles
radius

Search Point is at
map center

Base Map Choices
Topography

Map Overlay Choices
Current List: Anadromous,
TEWaters, BAEANests,
BECAR, Position

Map Overlay Legend

back Refresh Browser Page
Map
Click

Map
Scale

Screen
Size

Help

Point of Search 38,42,12.4 -77,09,52.3
Map Location 38,42,12.4 -77,09,52.3

Select Coordinate System: Degrees,Minutes,Seconds Latitude - Longitude

Decimal Degrees Latitude - Longitude

Meters UTM NAD83 East North Zone

Meters UTM NAD27 East North Zone

Base Map source: USGS 1:100,000 topographic maps (see Microsoft terraserver-usa.com for
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details)

Map projection is UTM Zone 18 NAD 1983 with left 306981 and top 4290894. Pixel size is 16
meters . Coordinates displayed are Degrees, Minutes, Seconds North and West.Map is
currently displayed as 600 columns by 600 rows for a total of 360000 pixles. The map
display represents 9600 meters east to west by 9600 meters north to south for a total of
92.1 square kilometers. The map display represents 31501 feet east to west by 31501 feet
north to south for a total of 35.5 square miles.

Topographic maps and Black and white aerial photography for year 1990+- 
are from the United States Department of the Interior, United States Geological Survey. 
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia
Geographic Information Network. 
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo 
All other map products are from the Commonwealth of Virginia Department of Game and
Inland Fisheries. 

map assembled 2013-06-19 12:25:21  (qa/qc December 5, 2012 8:04 - tn=467183
dist=4828.032 Visitor )
$poi=38.7629477 -77.1793494

| DGIF | Credits  | Disclaimer  |  Contact shirl.dressler@dgif.virginia.gov  |Please view our privacy policy | 
© 1998- 2013 Commonwealth of Virginia Department of Game and Inland Fisheries
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Visitor Options

Species
Information

By Name

By Land
Management

References

Geographic
Search
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By Coordinates

By Place Name

Help

Show This Page
as
Printer Friendly

Help

Known or likely to occur within a 3 mile radius around point 38,42,12.4 -77,09,52.3
in 059 Fairfax County, VA

View Map of
Site Location

VaFWIS Search Report Compiled on 6/19/2013, 12:32:18 PM

571 Known or Likely Species ordered by Status Concern for Conservation 
(displaying first 28) (28 species with Status* or Tier I** or Tier II** )

BOVA Code Status* Tier** Common Name Scientific Name

010032 FESE II Sturgeon, Atlantic Acipenser oxyrinchus

060006 SE II Floater, brook Alasmidonta varicosa

030062 ST I Turtle, wood Glyptemys insculpta

040129 ST I Sandpiper, upland Bartramia longicauda

040293 ST I Shrike, loggerhead Lanius ludovicianus

040379 ST I Sparrow, Henslow's Ammodramus henslowii

 Virginia Department of Game
 Fish and Wildlife Information Service   
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Anadromous Fish Use Streams ( 4 records ) View Map of All
Anadromous Fish Use Streams

100155 FSST I Skipper, Appalachian grizzled Pyrgus wyandot

040292 ST Shrike, migrant loggerhead Lanius ludovicianus migrans

070027 FS I Amphipod, Northern Virginia well Stygobromus phreaticus

100248 FS I Fritillary, regal Speyeria idalia idalia

040093 FS II Eagle, bald Haliaeetus leucocephalus

100154 FS II Butterfly, Persius duskywing Erynnis persius persius

060029 FS III Lance, yellow Elliptio lanceolata

030063 CC III Turtle, spotted Clemmys guttata

030012 CC IV Rattlesnake, timber Crotalus horridus

010077 I Shiner, bridle Notropis bifrenatus

040372 I Crossbill, red Loxia curvirostra

040225 I Sapsucker, yellow-bellied Sphyrapicus varius

040319 I Warbler, black-throated green Dendroica virens

040306 I Warbler, golden-winged Vermivora chrysoptera

040038 II Bittern, American Botaurus lentiginosus

040052 II Duck, American black Anas rubripes

040029 II Heron, little blue Egretta caerulea caerulea

040213 II Owl, northern saw-whet Aegolius acadicus

040105 II Rail, king Rallus elegans

040320 II Warbler, cerulean Dendroica cerulea

040304 II Warbler, Swainson's Limnothlypis swainsonii

040266 II Wren, winter Troglodytes troglodytes

To view All 571 species View 571

* FE=Federal Endangered;  FT=Federal Threatened;  SE=State Endangered;  ST=State Threatened;  FP=Federal Proposed; 
FC=Federal Candidate;  FS=Federal Species of Concern;  CC=Collection Concern

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;  II=VA Wildlife Action Plan - Tier II - Very High Conservation Need; 
III=VA Wildlife Action Plan - Tier III - High Conservation Need;  IV=VA Wildlife Action Plan - Tier IV - Moderate Conservation Need

Stream
ID

Stream
Name

Reach
Status

Anadromous Fish Species
View
MapDifferent

Species
Highest

TE*
Highest
Tier**
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are present. View Map of Bald Eagle Concentration Areas and Roosts
( 6 records )

BECAR
ID

Observation
Year Authority Type Comments View

Map

53 2006 - 2007 VDGIF, Center for
Conservation Biology

Summer
Concentration Area

Eagle_use
High Yes

54 2006 - 2007 VDGIF, Center for
Conservation Biology

Summer
Concentration Area

Eagle_use
Low Yes

55 2006 - 2007 VDGIF, Center for
Conservation Biology

Summer
Concentration Area

Eagle_use
Moderate Yes

56 2006 - 2007 VDGIF, Center for
Conservation Biology

Winter Concentration
Area

Eagle_use
High Yes

Impediments to Fish Passage ( 1 records ) View Map of All
Fish Impediments

Threatened and Endangered Waters ( 2 Reaches ) View Map of All
Threatened and Endangered Waters

Managed Trout Streams

C18 Dogue creek Confirmed 4 IV Yes

C2 Accotink creek Confirmed 2 IV Yes

C62 Pohick creek Confirmed 3 IV Yes

C64 Potomac river Confirmed 6 IV Yes

ID Name River View Map

1176 HILLTOP DAM TR-DOGUE CREEK Yes

Stream Name

T&E Waters Species
View
MapHighest

TE*
BOVA Code, Status*, Tier**,
Common & Scientific Name

Dogue Creek (02070010) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

Unnamed trib. of Dogue Creek
(02070010) ST 030062 ST I Turtle,

wood
Glyptemys
insculpta Yes

N/A

Bald Eagle Concentration Areas and Roosts
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57 2006 - 2007 VDGIF, Center for
Conservation Biology

Winter Concentration
Area

Eagle_use
Low Yes

58 2006 - 2007 VDGIF, Center for
Conservation Biology

Winter Concentration
Area

Eagle_use
Moderate Yes

Bald Eagle Nests ( 9 records , 9 Observations with
Threatened or Endangered
species )

View Map of All Query Results
Bald Eagle Nests

Habitat Predicted for Aquatic WAP Tier I & II Species ( 6 Reaches )

View Map Combined Reaches from Below of Habitat Predicted for WAP Tier I & II Aquatic Species

Nest N Obs Latest Date
N Species

View Map
Different Species Highest TE* Highest Tier**

FF0401 14 Apr 24 2011 1 FS II Yes

FF0501 13 Apr 24 2011 1 FS II Yes

FF0701 10 Apr 24 2011 1 FS II Yes

FF0801 8 Apr 24 2011 1 FS II Yes

FF0601 4 Apr 29 2007 1 FS II Yes

FF0402 4 May 3 2006 1 FS II Yes

FF0301 2 May 1 2003 1 FS II Yes

FF9202 18 Apr 27 2000 1 FS II Yes

FF9001 2 Jan 1 1991 1 FS II Yes

Displayed 9 Bald Eagle Nests

Stream Name

Tier Species
View
MapHighest

TE*
BOVA Code, Status*, Tier**,
Common & Scientific Name

Accotink Creek (20700102) 010077 I Shiner,
bridle

Notropis
bifrenatus Yes

(20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

Accotink Creek (20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes
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Habitat Predicted for Terrestrial WAP Tier I & II Species ( 3  Species )

View Map of Combined Terrestrial Habitat Predicted for 3 WAP Tier I & II Species Listed Below

Virginia Breeding Bird Atlas Blocks ( 6 records ) View Map of All Query Results
Virginia Breeding Bird Atlas Blocks

Public Holdings: ( 4 names )

Dogue Creek (20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

South Run (20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

Unnamed trib. of Dogue Creek
(20700102) ST 030062 ST I Turtle,

wood
Glyptemys
insculpta Yes

ordered by Status Concern for Conservation

BOVA Code Status* Tier** Common Name Scientific Name View Map

040093 FS II Eagle, bald Haliaeetus leucocephalus Yes

040038 II Bittern, American Botaurus lentiginosus Yes

040105 II Rail, king Rallus elegans Yes

BBA
ID

Atlas Quadrangle Block
Name

Breeding Bird Atlas Species
View
MapDifferent

Species
Highest

TE*
Highest
Tier**

53184 Fort Belvoir, CE 85 FS II Yes

53183 Fort Belvoir, CW 37 FS II Yes

53182 Fort Belvoir, NE 71 III Yes

53181 Fort Belvoir, NW 43 IV Yes

53186 Fort Belvoir, SE 72 FS II Yes

54181 Mount Vernon, NW 57 IV Yes

Name Agency Level

Fort Belvoir Military Reservation U.S. Dept. of Army Federal

Jackson Mile Abbott Wetland Refuge U.S. Dept. of Army Federal

George Washington Grist Mill State Park VA Dept. of Conservation and Recreation State
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Mason Neck State Park VA Dept. of Conservation and Recreation State

Summary of BOVA Species Associated with Cities and Counties of the Commonwealth of
Virginia:

FIPS Code City and County Name Different Species Highest TE Highest Tier

059 Fairfax 559 FESE I

USGS 7.5' Quadrangles: 
Fort Belvoir
Mount Vernon 

USGS NRCS Watersheds in Virginia:

N/A

USGS National 6th Order Watersheds Summary of Wildlife Action Plan Tier I, II, III, and IV
Species:

HU6 Code USGS 6th Order Hydrologic Unit Different Species Highest TE Highest Tier

PL27 Dogue Creek 72 FSST I

PL28 Potomac River-Little Hunting Creek 68 FSST I

PL29 Pohick Creek 70 FSST I

PL30 Accotink Creek 72 FSST I

PL48 Occoquan River-Belmont Bay 70 FSST I

PL50 Potomac River-Occoquan Bay 71 FSST I

Compiled on 6/19/2013, 12:32:20 PM  V467183.0    report=V    searchType= R    dist= 4828.032 poi= 38,42,12.4 -77,09,52.3

| Wednesday, June 19, 2013 12:32:21 PM | DGIF | Credits | Disclaimer |  Please view our privacy policy |
© 1998- 2013 Commonwealth of Virginia Department of Game and Inland Fisheries

If you have difficulty reading or accessing documents, please Contact Us for assistance.
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VaFWIS -
Department of
Game and Inland
Fisheries

is the Search Point

Search Point
Change to "clicked" map
point
Fixed at 38,45,11.1 -
77,12,05.6

Show Position Rings
Yes  No

1 mile and 1/4 mile at the
Search Point

Show Search Area
Yes  No

 Search distance miles
radius

Search Point is at
map center

Base Map Choices
Topography

Map Overlay Choices
Current List: Anadromous,
TEWaters, BAEANests,
BECAR, Position

Map Overlay Legend

back Refresh Browser Page
Map
Click

Map
Scale

Screen
Size

Help

Point of Search 38,45,11.1 -77,12,05.6
Map Location 38,45,11.1 -77,12,05.6

Select Coordinate System: Degrees,Minutes,Seconds Latitude - Longitude

Decimal Degrees Latitude - Longitude

Meters UTM NAD83 East North Zone

Meters UTM NAD27 East North Zone

Base Map source: USGS 1:100,000 topographic maps (see Microsoft terraserver-usa.com for
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details)

Map projection is UTM Zone 18 NAD 1983 with left 303893 and top 4296478. Pixel size is 16
meters . Coordinates displayed are Degrees, Minutes, Seconds North and West.Map is
currently displayed as 600 columns by 600 rows for a total of 360000 pixles. The map
display represents 9600 meters east to west by 9600 meters north to south for a total of
92.1 square kilometers. The map display represents 31501 feet east to west by 31501 feet
north to south for a total of 35.5 square miles.

Topographic maps and Black and white aerial photography for year 1990+- 
are from the United States Department of the Interior, United States Geological Survey. 
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia
Geographic Information Network. 
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo 
All other map products are from the Commonwealth of Virginia Department of Game and
Inland Fisheries. 

map assembled 2013-06-19 12:35:07  (qa/qc December 5, 2012 8:04 - tn=467186
dist=4828.032 Visitor )
$poi=38.7638468 -77.2069121

| DGIF | Credits  | Disclaimer  |  Contact shirl.dressler@dgif.virginia.gov  |Please view our privacy policy | 
© 1998- 2013 Commonwealth of Virginia Department of Game and Inland Fisheries
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Commonwealth of Virginia Governor Skip to Content Privacy Policy Contact Us

Visitor Options

Species
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References
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Search
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Help

Show This Page
as
Printer Friendly

Help

Observations reported or potential habitat occurs within a 3 mile radius around point 38,45,11.1 -
77,12,05.6
in 059 Fairfax County, VA

View Map of
Site Location

VaFWIS Search Report Compiled on 6/19/2013, 12:42:51 PM

569 Known or Likely Species ordered by Status Concern for Conservation 
(displaying first 28) (28 species with Status* or Tier I** or Tier II** )

BOVA Code Status* Tier** Common Name Scientific Name

010032 FESE II Sturgeon, Atlantic Acipenser oxyrinchus

060006 SE II Floater, brook Alasmidonta varicosa

030062 ST I Turtle, wood Glyptemys insculpta

040129 ST I Sandpiper, upland Bartramia longicauda

040293 ST I Shrike, loggerhead Lanius ludovicianus

 Virginia Department of Game
 Fish and Wildlife Information Service   
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Anadromous Fish Use Streams ( 2 records ) View Map of All
Anadromous Fish Use Streams

040379 ST I Sparrow, Henslow's Ammodramus henslowii

100155 FSST I Skipper, Appalachian grizzled Pyrgus wyandot

040292 ST Shrike, migrant loggerhead Lanius ludovicianus migrans

070027 FS I Amphipod, Northern Virginia well Stygobromus phreaticus

100248 FS I Fritillary, regal Speyeria idalia idalia

040093 FS II Eagle, bald Haliaeetus leucocephalus

100154 FS II Butterfly, Persius duskywing Erynnis persius persius

060029 FS III Lance, yellow Elliptio lanceolata

030063 CC III Turtle, spotted Clemmys guttata

030012 CC IV Rattlesnake, timber Crotalus horridus

010077 I Shiner, bridle Notropis bifrenatus

040372 I Crossbill, red Loxia curvirostra

040225 I Sapsucker, yellow-bellied Sphyrapicus varius

040319 I Warbler, black-throated green Dendroica virens

040306 I Warbler, golden-winged Vermivora chrysoptera

040038 II Bittern, American Botaurus lentiginosus

040052 II Duck, American black Anas rubripes

040029 II Heron, little blue Egretta caerulea caerulea

040213 II Owl, northern saw-whet Aegolius acadicus

040105 II Rail, king Rallus elegans

040320 II Warbler, cerulean Dendroica cerulea

040304 II Warbler, Swainson's Limnothlypis swainsonii

040266 II Wren, winter Troglodytes troglodytes

To view All 569 species View 569

* FE=Federal Endangered;  FT=Federal Threatened;  SE=State Endangered;  ST=State Threatened;  FP=Federal Proposed; 
FC=Federal Candidate;  FS=Federal Species of Concern;  CC=Collection Concern

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;  II=VA Wildlife Action Plan - Tier II - Very High Conservation Need; 
III=VA Wildlife Action Plan - Tier III - High Conservation Need;  IV=VA Wildlife Action Plan - Tier IV - Moderate Conservation Need

Stream
ID

Stream
Name

Reach
Status

Anadromous Fish Species
View
MapDifferent Highest

*
Highest

**
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Impediments to Fish Passage ( 2 records ) View Map of All
Fish Impediments

Threatened and Endangered Waters

Managed Trout Streams

Bald Eagle Nests

Habitat Predicted for Aquatic WAP Tier I & II Species ( 4 Reaches )

View Map Combined Reaches from Below of Habitat Predicted for WAP Tier I & II Aquatic Species

Species TE Tier

C2 Accotink creek Confirmed 2 IV Yes

C62 Pohick creek Confirmed 3 IV Yes

ID Name River View Map

1159 ACCOTINK DAM ACCOTINK CREEK Yes

1176 HILLTOP DAM TR-DOGUE CREEK Yes

N/A

N/A

Bald Eagle Concentration Areas and Roosts

N/A

N/A

Stream Name

Tier Species
View
MapHighest

TE*
BOVA Code, Status*, Tier**,
Common & Scientific Name

Accotink Creek
(20700102) 010077 I Shiner,

bridle
Notropis
bifrenatus Yes

(20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

Rocky Branch
(20700102) ST 030062 ST I Turtle,

wood
Glyptemys
insculpta Yes
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Habitat Predicted for Terrestrial WAP Tier I & II Species

Virginia Breeding Bird Atlas Blocks ( 8 records ) View Map of All Query Results
Virginia Breeding Bird Atlas Blocks

Public Holdings: ( 1 names )

South Run (20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

N/A

BBA
ID

Atlas Quadrangle Block
Name

Breeding Bird Atlas Species
View
MapDifferent

Species
Highest

TE*
Highest
Tier**

53194 Annandale, CE 49 IV Yes

53193 Annandale, CW 72 II Yes

53196 Annandale, SE 73 IV Yes

53195 Annandale, SW 47 IV Yes

52196 Fairfax, SE 69 II Yes

53182 Fort Belvoir, NE 71 III Yes

53181 Fort Belvoir, NW 43 IV Yes

52182 Occoquan, NE 59 IV Yes

Name Agency Level

Fort Belvoir Military Reservation U.S. Dept. of Army Federal

Summary of BOVA Species Associated with Cities and Counties of the Commonwealth of
Virginia:

FIPS Code City and County Name Different Species Highest TE Highest Tier

059 Fairfax 559 FESE I

USGS 7.5' Quadrangles: 
Occoquan
Fairfax
Fort Belvoir
Annandale 
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USGS NRCS Watersheds in Virginia:

N/A

USGS National 6th Order Watersheds Summary of Wildlife Action Plan Tier I, II, III, and IV
Species:

HU6 Code USGS 6th Order Hydrologic Unit Different Species Highest TE Highest Tier

PL26 Cameron Run 68 FSST I

PL27 Dogue Creek 72 FSST I

PL29 Pohick Creek 70 FSST I

PL30 Accotink Creek 72 FSST I

Compiled on 6/19/2013, 12:42:51 PM  V467186.0    report=V    searchType= R    dist= 4828.032 poi= 38,45,11.1 -77,12,05.6

| Wednesday, June 19, 2013 12:42:52 PM | DGIF | Credits | Disclaimer |  Please view our privacy policy |
© 1998- 2013 Commonwealth of Virginia Department of Game and Inland Fisheries

If you have difficulty reading or accessing documents, please Contact Us for assistance.
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Janet O'Neill

From: janet1118 <janet1118@verizon.net>
Sent: Tuesday, February 25, 2014 9:01 PM
To: Janet O'Neill
Subject: Fwd: RE: Fort Belvoir Real Property Master Plan - Project Review Request

Sent from my Verizon Wireless 4G LTE Smartphone 

-------- Original message -------- 
From: Troy Andersen  
Date:02/24/2014 9:41 AM (GMT-05:00)
To: JanetO'Neill  
Cc: Sarah Nystrom  
Subject: RE: Fort Belvoir Real Property Master Plan - Project Review Request

Ma’am:

I wanted to close the loop on this project with a few comments.

We have reviewed the project package received on October 21, 2013 for the referenced project. The following
comments are provided under provisions of the Endangered Species Act of 1973 (16 U.S.C. 1531 1544, 87 Stat.
884), as amended, and Bald and Golden Eagle Protection Act (16 U.S.C. 668 668c, 54 Stat. 250) as amended.

We concur with the determinations provided in the revised Species Conclusion Table dated November 27,
2013. As one of the project areas does intersect with an eagle concentration area, please work with Sarah
Nystrom (cc’d above) to ensure that the particular projects in this area are planned in a manner that
minimizes potential impacts to bald eagles.

Should project plans change or if additional information on the distribution of listed species or critical habitat
becomes available, this determination may be reconsidered. If you have any questions, please contact me.

V/R
Troy
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Troy M. Andersen

Endangered Species/Conservation Planning Assistance Supervisor

USFWS – Virginia Field Office

Phone: 804 693 6694 Ext. 166

Mobile: 804 654 9235

Visit us at: http://www.fws.gov/northeast/virginiafield/

From: JanetO'Neill [mailto:janet1118@verizon.net]
Sent: Monday, October 21, 2013 12:07 PM 
To: troy_andersen@fws.gov
Cc: Penny.Douglas@aecom.com
Subject: Fort Belvoir Real Property Master Plan - Project Review Request

Carter’s Run Environmental Corporation

Dear Mr. Andersen, 

Attached is a PDF binder for a Project Review for the subject project. The United States (U.S.) Army Garrison Fort 
Belvoir is in the process of developing a new RPMP for Fort Belvoir’s Main Post and the Fort Belvoir North Area. They are 
also preparing an EIS to address adoption of the RPMP and implementation of the plan’s proposed short-term (2012 – 
2017) development projects. These include 52 site development and seven transportation improvement projects. The EIS 
will also, to the extent that we have information, address ten long-term (2018 – 2030) development and ten long-term 
transportation improvement projects. 
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I am also sending a hard copy of the attached materials via regular mail. Please note, the letter from the VDCR-DNH 
attached separately was password protected and would not combine into the PDF binder.

If you have any questions, pleas call me at 540-219-0322.

Janet O'Neill

Carter's Run Environmental Corporation

7137 Wilson Road, Marshall, VA 20115                   540 349 3263
540 219 0322

Janet1118@verizon.net
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Equal Opportunity Employment, Programs and Facilities 
4010 WEST BROAD STREET, P.O. BOX 11104, RICHMOND, VA 23230-1104 

(804) 367-1000 (V/TDD) FAX (804) 367-9147

     

COMMONWEALTH of VIRGINIA 
Department of Game and Inland Fisheries 

July 30, 2013

Janet C. O'Neill 
Carter's Run Environmental Corporation 

via email:  janet1118@verizon.net 

Re:  Fort Belvoir Real Property Master Plan

Dear Ms. O’Neill, 

We appreciate your interest in submitting your project(s) for review by VDGIF to ensure the 
protection of sensitive wildlife resources during project development. Unfortunately, due to staffing 
limitations, we are unable to review pre-applications or scoping documents submitted to our 
Department. Please note that lack of a response from VDGIF does not constitute a “no comment” 
response, nor does it imply support of the project or associated activities. It simply means that VDGIF 
is unable to review your pre-application submittal. 

To review your project site for the location of wildlife resources under our jurisdiction, including 
threatened and endangered wildlife, we recommend accessing the Virginia Fish and Wildlife 
Information System (VAFWIS) at http://vafwis.org/fwis/.

If you have further questions or need additional information about VDGIF’s Environmental 
Programs, please visit:  http://www.dgif.virginia.gov/environmental-programs/.

Please feel free to attach a copy of this correspondence to any applications or documents you may 
submit for your project to state or federal permitting agencies.  

      Sincerely, 

       
Angela G. Weller 
Environmental Services Section 
 

Doug Domenech 
Secretary of Natural Resources 

Robert W. Duncan 
Director
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Water and Associated Sensitive Resources - 
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Water and Associated Sensitive Resources - 
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Water and Associated Sensitive Resources - Grays Hill, PAL East 
of Belvoir Rd, Fisher House 1 & 2
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Water and Associated Sensitive Resources - 
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Water and Associated Sensitive Resources - 
Fort Belvoir North Area
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Water and Associated Sensitive Resources - 
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Water and Associated Sensitive Resources - 
DeWitt Area
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Water and Associated Sensitive Resources - 
Davison Army Airfield
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Water and Associated Sensitive Resources - 
Community Support Center, PX, Commissary
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Water and Associated Sensitive Resources - 
Ballfield Replacement, Family Travel Camp Phase 1 & 2
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Water and Associated Sensitive Resources - Gunston Road Office 
Area (1400 Area & Secure Admin Facility)
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Water and Associated Sensitive Resources - 29th Infantry HQ, 
Lieber Gate, OCAR Block, 911th Engineering Co.
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Ecologically Sensitive Resources - 29th Infantry HQ, 
Lieber Gate, OCAR Block, 911th Engineering Co.
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Hazardous Substances and Potentially Contaminated Sites - 
Ballfield Replacement, Family Travel Camp Phase 1 & 2
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Hazardous Substances and Potentially Contaminated Sites - 
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Hazardous Substances and Potentially Contaminated Sites - 
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Hazardous Substances and Potentially Contaminated Sites - 
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Hazardous Substances and Potentially Contaminated Sites - 
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Hazardous Substances and Potentially Contaminated Sites - 
National Museum of the US Army and Golf Course Reconfiguration
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Hazardous Substances Potentially Contaminated Sites - 
Religious Education Center, CDC 144
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